
1 
 

Autonomous Fishing Rod 
 

ELEG/CPEG 480- Capstone Design Project II  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Members 
 

Mohammad AlYaseen (S00038732) 
 

Obaid Alajmi (S00042564) 
 

Nasser Al-Attal (S00039903) 
 

Ahmad Al-Saleh (S00034819) 
 

Project Supervisor(s) 
 

Ph.D. Seyed Esmaeili 
 

Department of Electrical & Computer Engineering 
 

AMERICAN UNIVERSITY of KUWAIT 
 

28th Nov, 2019 
 
 
 
 



2 
 

Autonomous Fishing Rod 
 

Project Members 
 

Mohammad AlYaseen (S00038732) 
 

Obaid Alajmi (S00042564) 
 

Nasser Al-Attal (S00039903) 
 

Ahmad Al-Saleh (S00034819) 
 

The capstone project report is being submitted in partial fulfillment of the requirements for the 
degree of 

 
Bachelor of Engineering in Electrical/ Computer Engineering 

 
Project Supervisor(s): 

 
Ph.D. Seyed Esmaeili 

 
 
 
 
 
 
 
 
 
 

Supervisor’s Signature: ____________________________ 
 
 
 
 
 
 
 
 
 
 
 
 

Department of Electrical & Computer Engineering 
 

AMERICAN UNIVERSITY of KUWAIT 
 

28th Nov, 2019 
 
 



3 
 

Declaration 
 
We certify that this project work titled “Autonomous Fishing Rod” is our own 
work. The work has not been presented elsewhere for assessment. The material 
that has been used from other sources has been properly acknowledged / referred. 
 

 
Project Members 

 
Mohammad AlYaseen (S00038732) 

 
Obaid Alajmi (S00042564)  

 
Nasser Al-Attal (S00039903) 
 
Ahmad Al-Sale (S00034819) 

 



4 
 

Plagiarism Certificate (Turnitin Report) 
 
This thesis has been checked for Plagiarism. Turnitin report endorsed by the 
Supervisor(s) is attached. 
 

Project Members 
 

Mohammad AlYaseen (S00038732) 
 

Obaid Alajmi (S00042564) 
 

Nasser Al-Attal (S00039903) 
 

Ahmad Al-Saleh (S00034819) 
 
 
 
 
 
 
 
 
 

Signature of Supervisor(s) 
 
 
 
 

_____________________________ 
 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 



5 
 

Copyright Statement 
 

Copyright in text of this project report rests with the student authors. Copies (by any 

process) either in full, or of extracts, may be made only in accordance with instructions given by 

the authors and lodged in the Library of AUK. Details may be obtained by the Librarian. This 

page must form part of any such copies made. Further copies (by any process) may not be made 

without the permission (in writing) of the authors. 

 

The ownership of any intellectual property rights which may be described in this project 

report is vested in AUK’s Department of Electrical & Computer Engineering, subject to any 

prior agreement to the contrary, and may not be made available for use by third parties without 

the written permission of the AUK’s Department of Electrical & Computer Engineering, which 

will prescribe the terms and conditions of any such agreement. 

 

Further information on the conditions under which disclosures and exploitation may take 

place is available from the Library of AUK, Kuwait. 
 

 
 
 
 
 
 



6 
 

Acknowledgements 
 

In this section of the project we would like to acknowledge and give thanks to all the 

people, organizations and associations that helped us either by giving advices, tips, financial aid 

and ideas on how to improve our project. 

We would like to say to t hem 

“Thank you, this project was not been able to get this far without you” 
 

1) Abdullah S. AlMekhyal, Masters in Electrical Engineering Techer Assistant at College of 

Engineering and Petroleum, Kuwait University. 

 

2) Members of Diwantiyat Al-Sayadeen “دوانیة الصیادین” in Kuwait. 

 

3) Fahad S. Al-Bannai, Masters in Electrical Engineering at Ministry of Electricity 

and Water. 

 

4) Youth Public Authority in Kuwait. 

 

5) Omar Salah AlDeen, Code developer. 

 

6) Khroum Akbar, Designer. 
 

 
 
 

Mohammad AlYaseen (S00038732) 
 

Obaid Alajmi (S00042564) 
 

Nasser Al-Attal (S00039903) 
 

Ahmad Al-Saleh (S00034819) 



i 
 

 
 
 
 
 
 
 
 
 
 
 
 

“Dedicated to our exceptional families and adored 
siblings whose tremendous support and cooperation 

led us to this wonderful accomplishment”. 
 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ii 
 

 
 

Abstract 
 

While the world evolves and everything around us is being replaced with robots. 

We came up with a simple idea in favor of the fishermen to help them avoid the struggles 

that they face while fishing. The main reasons behind this Autonomous Fishing Rod project 

are helping elder men to make fishing easier for them and for people who are fishing, and 

they needed to attend an urgent thing. This helps,elder fishermen, in specific, and others to 

avoid tough physical work while fishing, because our autonomous fishing rod will do 

almost all the work for them. The only thing they have to do is attach the bait. 

 

To achieve this, we used our expertise in Electrical and Computer Engineering to 

allow us to us to design and implement our project idea using the advanced technology that 

is available for us. After implementation, the results were satisfying as it is what we 

expected from our project design. In the, end we wanted to contribute to our world and 

make it better, by introducing a new technology that would help people while they’re 

fishing. 
 
Key Words: smart fishing rod, fishing technology, Arduino, sensors, dc motor, circuit. 
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Chapter ONE: INTRODUCTION 
 
1.1 Background 
 

In the recent past, technology has evolved to such an extent that human labor has 

been replaced either partially or completely by machines. People, companies and 

organizations have turned to research on machines as a possible replacement of human 

labor. There have been postulations that machines make work easier. Labor which was 

supposed to be done by several people can be done by only one person who is operating a 

machine. For example, a company has employed twenty people to be carrying some bags 

from point A to point B. If this company gets a machine with a conveyer belt to run from 

point A to B, the company will only need one person to operate the machine and the same 

work which was supposed to be done by twenty people will be done by one person. This 

fact has made most of the organizations to embrace technology and employ more machine 

labor than human labor with a view of cutting down the cost of production and at the same 

time increase the efficiency of work done. 

The need to make production similar in all aspects of the organization was a major 

problem facing most of the producers. Producers wanted to produce goods and services 

which were similar with one another. However, human labor was very different. People 

have different characteristics and behave differently in the same situation. This is also 

reflected at the workplace. Two different people given the same work will not produce 

exactly similar results. This became an issue and the first solution was the development of 

protocols which would guide human beings in labor. These protocols would serve as 

guidelines to the workers in an attempt to produce similar results. However, the strategy 

did not yield very good results as expected. There was an increase in the administrative 

labor needs of organizations. In addition, there were a lot of conflicts between the laborers. 

The white color laborers and blue color were always in conflict. In addition, the companies 

could not produce the same goods. Research showed that the only way to produce similar 

products was by the use of a machine which led to the advent of machines. Although the 

first machines were not as advanced as the current ones, the machines replaced human 

labor partially. With time, a machine could do the work of very many people and thus 

reducing the need for human labor. 
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Part of the functions of human beings has been replaced by machines and robots. 

In some cases, the functions of human beings have been replaced completely. For example, 

in the transit of goods in production from one section to another has been replaced 

completely by the robots. These robots are able to move the goods at very high speed from 

one region to another without any delays. The machine will work without fatigue and thus 

can work for even twenty-four hours per day. Some of the robots will need the input of 

human beings as a controller while others will not need such a controller. Depending on 

whether the robot needs human control or not, there can be complete replacement or partial 

replacement. Robots which need some human control are better because they do no replace 

completely the human labor. However, some machines and robots will replace humans 

completely since they need no human input in their running. They are just programmed 

and thus run without needing any input from human being. 

There however some instances in which human labor are very essential. An 

example is the medical field. Although there have been a lot of advances in medicine, it 

has become almost impossible to replace human labor with robots. In the diagnosis, robot 

cannot accurately make a diagnosis. Even with advancement in technology in the medical 

field, there is no machine which is intelligent enough to carry out the functions of the 

doctor. Thus, although the machines are taking over most of human functions, there are 

some of the functions which the machine cannot perform. 

Human beings have an advantage than robot in that they are intelligent. Human 

beings are able to think and adjust according to the situation. For example, during an 

operation, a human being is able to feel the force of pulling a suturing thread and estimate 

the need for applying more or less energy. However, a robot can easily cause damage 

because it does not have the feedback mechanism which human being has making it not 

appropriate for the performance of the specific functions which need a lot of intelligence. 

Human beings can look at a situation and think on the best way forward. However, a robot 

or a machine will perform a certain duty in the same manner in all the cases making it not 

very appropriate for tasks which need thinking. [1] 
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1.2 Problem Statement 
 

Fishing is a very interesting hoppy; people of all kinds tend to do fishing for 

pleasure and having nice times during their holidays. But what if they do that for living or 

what if they must do something else while fishing. The fishing rod will not be able to take 

the desired control for fishing; from this point the need of autonomous fishing rod has 

showed up. 
 

1.3 The Solution 
 

Design and implement a complete system that will take care of the fishing process; 

starting from detecting a catch then pulling it out of the water; the system will act exactly 

like the fishing man so it will know when to pull the rope and when to stop. 
 

Add to this the system will give the opportunity to the fishing man to do his hoppy 

but without making any effort; he can switch to manual mode and control the motor using 

two push buttons one for pulling and the other one for releasing the rope. 

Finally, the system will operate on a lithium battery for long operation time and to be 

recharged at the same time. 
 

1.4 Goals 
 

• Autonomous Fishing Rod Can be attached to the fishing rod in order to take control 

when the user is busy/or occupied. 

• Sense the pressure exerted by the fish when it bites the bait. 

• Exerts enough power on the fishing rods pulley to pull the fish. 

• Can mimic the required movement of the fisherman to correctly pull the fish. 

• The system can be operated in manual mode or in automatic mode 
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1.5 Objectives 

 

After finishing the system, it should be able to do the following: 

• Operates in manual mode and the user can use the buttons to control the motor to 

rotate in both directions. 

• Operates in automatic mode and the system should detects two types of pressure; 

the first type is very light which represents the pressure exerted when the fish bites 

the bait, while the other type of pressure represents the fish reluctance of being 

pulled. 

• The system will keep pulling the fish until it gets out of the water; during the pulling 

process the motor will respond to the reluctance of the fish by stopping when there 

is high resistance to avoid cutting the rope. 

• System can determine exactly when the rope is pulled completely using a sensor 

fixed at the end of the rope; also, it will generate a buzzer sound to the fisher to 

warn him that the process was finished. 
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1.6 SWOT Analysis 

SWOT is an acronym of Strength (S), Weakness (W), Opportunities (O), and 

Threats (T). Internal factor (strength and weakness) and external factors (Opportunities and 

Threats) the advantages and disadvantages of the project will be shown in Table1.1. SWOT 

analysis of the team is in Table1.2. 

 

Table 1.1 - Project SWOT analysis of autonomous fishing rod project 

Strengths Weaknesses 

- First microcontroller based autonomous 

fishing rod that is designed and 

implemented in Kuwait. 

- The system is battery operated and can 

be used anywhere. 

- Regardless of the user skills in fishing 

this system will give him great opportunity 

to fish as professional. 

- Regardless the level of intelligence of the 

system the human brain still better in 

dealing with the fish movement and 

deciding the best time for stop or pull the 

rope. 

- System will be shut down whenever the 

battery goes low. 

- System will not detect if the rope where 

disconnected. 

Opportunities Threats 

- Fishing is very famous and important 

habit for most of local people. 

- All people from different educational 

levels or skills can start to use the system 

at the go. 

- The price for the system will be high 

comparing to the regular fishing rod. 

- It might happen that the system will 

interact in wrong way with the fishing 

process which may lead to lose the fish. 
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1.7 Conclusion 
 

In conclusion, the goals and objectives of autonomous fishing rod project has been 

listed. In addition, the project and team SWOT analysis for our project has been 

demonstrated in detail. Moreover, in the coming chapters, our teams will write several 

topics related to autonomous fishing rod and how to implement it. In chapter two, literature 

review will be discussed in detail with showing previous applications of autonomous 

fishing rod, their advantages and disadvantages of each implementation. In chapter three, 

design of the autonomous fishing rod will be shown with details and description. In 

addition, the components will be listed and compared with others in the market. In chapter 

four, the implementation of the whole project both the software and hardware will be 

demonstrated. Chapter five will contain a survey and the impacts of our autonomous 

fishing rod project. Finally, chapter six covers a brief summary about our project in general 

and the ideas that can help to improve the project with the future plane. 
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CHAPTER TWO: LITERATURE REVIEW 
 
2.1 Historical Background 
 

A literature review discusses published information in a particular subject area, and 

sometimes information in a particular subject area within a certain time period. A literature 

review can be just a simple summary of the sources, but it usually has an organizational 

pattern and combines both summary and synthesis [2]. 

This chapter basically focuses on autonomous fishing rod projects, either old 

projects or future projects. Each project will be summarized with details about the 

components and the designed implementation. 

 

2.1.1 Spring Fishing Rod Holder 

Fishing is a pretty relaxing pastime. You can just spend the day enjoying nature, 

waiting for the fish to bite. But I guess it can be frustrating if you never catch anything. In 

that case, it might be time to up your fishing game with this spring fishing rod holder. This 

unique fishing tool automatically pulls back when a fish bite. Is that cheating? Maybe. It's 

all good though sometimes you just need an edge effect for shore fishers with many rods 

out at the same time, or just lazy boat fishing lovers, the spring-loaded rod holder will 

actually pull back whenever a fish is detected on the line. Using an innovative way of 

stringing the line through a hook on the device, it becomes a super sensitive way of 

detecting when a fish is on the line and will immediately pull back on the rod to set the 

line. 

The spring-loaded fishing rod holder has three different levels of sensitivity, so if one 

setting is too sensitive or not sensitive enough for the fish your trying to catch just adjust 

the setting on the device. 

Normally when a fish bites, you have to be quick about pulling back on the rod, so 

you can hook that fish and bring it in. That moment can be the difference between a grand 

trout dinner or going hungry. This device does it for you, so if you have slow reflexes or 

maybe you have ten rods in the water at the same time, this thing will set the line for you. 

Using the three different sensitivity levels on the rod holder, it will never misfire, and will 

only pull back when a fish hits the hook [3]. 
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Figure 2.1 on the next page show the spring fishing rod holder 

 
 Figure 2.1: Spring Fishing Rod Holder [3]. 

 
2.1.2 The Smart Fishing Pole 

 

The Pole tapSmart Rod is besides the use of carbon the most significant innovation 

there has been to the fishing rod in a long time. The SmartRod brings integrated 

accelerometer bite detection technology to a handsome and rugged two-piece medium 

action rig, It features a built-in sound alert and a high-out-put LED’s that activate those 

alarms when the line is receiving activity from the fish. The system has three sensitivity 

levels that will allow you to cancel out false alarms and utilizes one-button operation 

ensuring that this technology is kept simple. 

Bite detection features are powered by two CR2032 Lithium batteries. The patented 

Pole tap Computer Controlled Accelerometer Technology detects fish activity from inside 

the fishing rod and does not rely on mechanical mouse-traps or clip-on bells and whistles 

[4]. 

Figure 2.2 below show the Smart Fishing Pole 

 

 
Figure 2.2: The Smart Fishing Pole [4]. 
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2.1.3 The Fish Eyes Rod and Reel 
  

With the debut of the Fish Eyes Rod & Reel Underwater Camera, the folks at Next 

sport have taken what used to be a passive sport and made it a whole lot more interactive. 

Their newest innovation is the first underwater fishing camera that allows you to watch 

your hook, bait basket, and the surrounding areas in real time. Yes, a fishing pole with a 

CAMERA 

 

The Fish Eyes pole features a waterproof video camera that is located at the end of 

the fishing line, just above where your bait goes that gives you a good view of the bait 

basket or hook while fishing. This camera is connected to the fishing rod with a long cable 

which transmits live footage via the full color LCD screen on the fishing rod. 

Not only does this allow you to see what is happening below the water and help guide 

where you place your line, this interactive nature makes fishing leagues more exciting. 

Never again will you wonder whether the fish are out where you are or what the 

surrounding conditions are that you are fishing in, because you will be able to watch the 

action as it happens below the water [5]. 

Figure 2.3 below show the Fish Eyes Rod and Reel 

 
 
 

  Figure 2.3 the Fish Eyes Rod and Reel [5]. 
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2.2 Comparative analysis 
 
Table 2.1 below shows the comparative analysis of the previous projects 
 

Table 2.1: The comparative analysis of the previous projects 
 

Spring Fishing Rod Holder The Smart Fishing Pole 
1. Rust Corrosion Resistance: Auto 

fishing rod holder is made of high 
quality stainless steel that is Strong 
and abrasive resistance. Great for 
Bank Fishing, Lakes, Ponds and 
Streams 

2. Super Automatic Design: Fishing 
pole stand with single spring-loaded 
tip-up action sets your hook 
automatically. Line trigger activates 
tip-up only when fish hits the hook - 
no misfires. Super sensitive and 
three levels sensitivity adjustable 

3. Universal Fit: Adapting to general 
most rods 

4. Easy to Use 
5. 5- Portable: The simple and foldable 

design is lightweight and easy to 
carry and storage [6]. 

1. Water Resistant Design. 

2. Adjustable Sensitivity Hi-Med-Low 

Digital Readout. 

3. High-Output Speaker. 

4. Two (2) Long-Life CR2032 

Batteries. 

5. Four (4) Red High-Output LED 

Alerts. 

6. Combo Packages with Balanced 

Ball Bearing Spinning Reel with 

Red 15lb Line [7]. 

The Fish Eyes Rod and Reel 
1. Rod and reel with built-in underwater camera transmits live footage to bright 

LCD screen. 
2. Built-in LED light to capture underwater images in all light conditions; 

removable sun shade for optimal viewing. 
3. Fish eyes Depth Control cast system; included bait basket attracts fish to the 

viewing area. 
4. 25-foot line; measures 3.9 by 5.5 by 25 inches (W x H x D); 1.8-pound weight 
5. Requires four AA batteries, recommended for users age eight and up; some 

assembly required; hooks and lures [8]. 
 
 
2.3 Conclusion 
 

Finally, in this chapter we have surveyed with three different projects. Each one of 

these projects has strengths and weaknesses. Few projects do not show the specific 

parameters they used but instead of that, they provide the right method of the calculation 

and the implementation.
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CHAPTER THREE: METHODOGLOY, DESIGN, AND 
ANALYSIS 

 
3.1 Design and Analysis 

This chapter will discuss the system architecture of the project. In addition, components are 

included with their specification. 

 

3.2 System Architecture 

The electric system architecture represents our system of the project as shown in Figure 3.1. 

This architecture shows all the components which are used to build the autonomous fishing rod system 

 

 
 

Figure 3.1: Block Diagram of autonomous fishing rod system 
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3.3 Components 
  

The autonomous fishing rod project consists the following component:  
1. Flex Sensor. 

2. H Bridge. 

3. Arduino Uno board. 

4. Lithium Ion Cylindrical Battery - 3.7v 2200mAh. 

5. USB 1A lithium battery charger module. 

6. USB output charger step-up power module DC-DC 0.9v -5v. 

7. DC motor. 

8. INA219 Current Sensor. 

9. Switches. 

10. Buzzer. 
 

3.3.1 Flex Sensor 
 

A flex sensor or bend sensor is a sensor that measures the amount of deflection or bending. Usually, 

the sensor is stuck to the surface, and resistance of sensor element is varied by bending the surface. 

Since the resistance is directly proportional to the amount of bend it is used as goniometer, and often 

called flexible potentiometer [9]. 

 
• Features 

 
1. Mechanical Specifications: 

2. Life Cycle: >1 million. 

3. Height: 0.43mm (0.017"). 

4. Temperature Range: -35°C to +80°C [10]. 
 
• Electrical Specifications 
 

1. Flat Resistance: 10K Ohms. 

2. Resistance Tolerance: ±30%. 

3. Bend Resistance Range: 60K to 110K Ohms. 

4. Power Rating: 0.50 Watts continuous. 1 Watt Peak [10]. 
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Figure 3.2 below shows the flex sensor 

 
 
 

 Figure 3.2: Flex Sensor [11]. 
 

3.3.2 H bridge 
 
An H bridge is an electronic circuit that switches the polarity of a voltage applied to a load. These 

circuits are often used in robotics and other applications to allow DC motors to run forwards or 

backwards. 

Most DC-to-AC converters (power inverters), most AC/AC converters, the DC-to-DC push–pull 

converter, most motor controllers, and many other kinds of power electronics use H bridges. In 

particular, a bipolar stepper motor is almost invariably driven by a motor controller containing Two H 

Bridges [18]. 
 
• Description 
 

1. Single and Dual Brushed DC. 

2. Stepper. 

3. PWM Control Interface. 

4. 8.2-V to 45-V Operating Supply Voltage Range. 

5. Low Current Sleep Mode. 

6. Built-In 3.3-V Reference Output. 

7. Optional Fixed Frequency Current Regulation. 

8. Low MOSFET On-Resistance [19]. 

Figure 3.3 below shows the H-bridge 
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Figure 3.3: H Bridge [20]. 
 

3.3.3 Arduino Uno board 
 

Arduino is an open-source hardware and software company, project and user community that 

designs and manufactures single-board microcontrollers and microcontroller kits for building digital 

devices and interactive objects that can sense and control both physically and digitally. Its products are 

licensed under the GNU Lesser General Public License (LGPL) or the GNU General Public License 

(GPL), permitting the manufacture of Arduino boards and software distribution by anyone. Arduino 

boards are available commercially in preassembled form or as do-it-yourself (DIY) kits.[21] 

“Uno” means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and 

version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series 

of USB Arduino boards, and the reference model for the Arduino platform; for a comparison with 

previous versions, see the index of Arduino boards [22]. 

Over the years Arduino has been the brain of thousands of projects, from everyday objects to 

complex scientific instruments. A worldwide community of makers students, hobbyists, artists, 

programmers, and professionals has gathered around this open-source platform, their contributions 

have added up to an incredible amount of accessible knowledge that can be of great help to novices 

and experts alike. 
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Arduino was born at the Ivrea Interaction Design Institute as an easy tool for fast prototyping, aimed 

at students without a background in electronics and programming. As soon as it reached a wider 

community, the Arduino board started changing to adapt to new needs and challenges, differentiating 

its offer from simple 8-bit boards to products for IoT applications, wearable, 3D printing, and 

embedded environments. All Arduino boards are completely open-source, empowering users to build 

them independently and eventually adapt them to their particular needs. The software, too, is open-

source, and it is growing through the contributions of users worldwide [23]. 

Arduino microcontrollers are pre-programmed with a boot loader that simplifies uploading of programs 

to the on-chip flash memory. The default boot loader of the Arduino UNO is the optiboot boot loader. 

The Arduino board exposes most of the microcontroller's I/O pins for use by other circuits. The current 

Uno provide 14 digital I/O pins, six of which can produce pulse-width modulated signals, and six 

analog inputs, which can also be used as six digital I/O pins. These pins are on the top of the board, via 

female 0.1-inch (2.54 mm) headers [21]. 

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, 

the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the 

voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts. 

The power pins are as follows: 

1. VIN: The input voltage to the Arduino board when it’s using an external power source (as 

opposed to 5 volts from the USB connection or other regulated power source). You can supply 

voltage through this pin, or, if supplying voltage via the power jack, access it through this pin. 

2. 5V: the regulated power supply used to power the microcontroller and other components on 

the board. This can come either from VIN via an on-board regulator or be supplied by USB or 

another regulated 5V supply. 

3. 3.3V: A 3.3-volt supply generated by the on-board regulator. Maximum current draw is 50 mA. 

4. GND: Ground pins. 

5. Memory [24] 
.
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Figure 3.4 below shows Arduino Uno board Pin description. 
 

 
 

 Figure 3.4: Arduino Uno board Pin description [25]. 
 

1. Reset Button: This will restart any code that is loaded to the Arduino board. 

2. AREF: Stands for “Analog Reference” and is used to set an external reference voltage. 

3. Ground Pin: There are a few ground pins on the Arduino, and they all work the same. 

4. Digital Input/output: Pins 0-13 can be used for digital input or output. 

5. PWM: The pins marked with the (~) symbol can simulate analog output. 

6. USB Connection: Used for powering up your Arduino and uploading sketches. 

7. TX/RX: Transmit and receive data indication LEDs. 

8. ATmega Microcontroller: This is the brains and is where the programs are stored. 

9. Power LED Indicator: This LED lights up anytime the board is plugged in a power 

source. 

10. Voltage Regulator: This controls the amount of voltage going into the Arduino board. 

11. DC Power Barrel Jack: This is used for powering your Arduino with a power supply. 

12. 3.3V Pin: This pin supplies 3.3 volts of power to your projects. 

13. 5V Pin: This pin supplies 5 volts of power to your projects. 

14. Ground Pins: There are a few ground pins on the Arduino, and they all work the same. 

15. Analog Pins: These pins can read the signal from an analog sensor and convert it to digital 

[25]. 
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• Components Overview 
 

The PCB design of the Arduino UNO uses SMD (Surface Mount Device) components. 

Integrated circuits use standardized packages, and there are families for packages. 

The dimensions of many SMD resistors, capacitors, and LEDs are indicated by package codes 

such as the following: 

Most packages are generic and can be used for different parts with different functionality. 

The SOT-223 package, for example, can contain a transistor or a regulator. 

Figure 3.5 shows the Arduino board packages 

 
 

Figure 3.5: Arduino board packages [26]. 
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In the table below, list of some components in the Arduino UNO with their respective package 
 

Table 3.1: components in the Arduino UNO with their respective package [26]. 
Part Package 

NCP1117ST50T3G 5V regulator SOT223 
LP2985-33DBVR 3.3V regulator SOT753/SOT23-5 
M7 diode SMB 
LMV358IDGKR dual channel 
amplifier 

MSOP08 

FDN340P P-channel MOSFET 
transistor 

SOT23 

ATmega16U2-MU MLF32 

 
The ATmega328 microcontroller is the MCU used in Arduino UNO R3 as a main 

controller. ATmega328 is an MCU from the AVR family; it is an 8-bit device, which means that 

its data- bus architecture and internal registers are designed to handle 8 parallel data signals. 

ATmega328 has three types of memory: 

1. Flash memory: 32KB nonvolatile memory. This is used for storing application, which 

explains why don't need to upload application every time unplug Arduino from its power 

source. 

2. SRAM memory: 2KB volatile memory. This is used for storing variables used by the 

application while it's running. 

3. EEPROM memory: 1KB nonvolatile memory. This can be used to store data that must 

be available even after the board is powered down and then powered up again. 

MCU is a DIP-28 package, which means that it has 28 pins in the dual in-line package. These 

pins include power and I/O pins. Most of the pins are multifunctional, which means that the same 

pin can be used in different modes based on how configure it in the software. This reduces the 

necessary pin count, because the microcontroller does not require a separate pin for every function. 

It can also make design more flexible, because one I/O connection can provide multiple types of 

functionality [26]. 
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3.3.4 Lithium Ion Cylindrical Battery - 3.7v 2200mAh 

This lithium ion battery contains a 2200mAh and a protection circuit that provides over-

voltage, under-voltage and over-current protection. Yet, it is slim and easy to fit into many project 

cases. 

This cell can provide 2C of peak current (4400mA). Note that these batteries are not 

designed to sustain such high loads, we suggest keeping any constant current draw under about 

0.5C (1 Amp) 

The battery comes with color coded wires, but to use with our chargers you'll likely want to connect 

a JST 2-pin cable (included!). Because they have a genuine JST connector, not a knock-off, the 

cable wont snag or get stuck in a matching JST jack, they click in and out smoothly. The cables 

are rated for 2A so if you use them keep that in mind. 

The included protection circuitry keeps the battery voltage from going too high (over-charging) 

or low (over-use) which means that the battery will cut-out when completely dead at 2.5V. 

However, even with this protection it is very important that you only use a LiIon/LiPoly constant-

voltage/constant-current charger to recharge them and at a rate of 0.5C (1 Amp) or less [27]. 

 

• Features 

1. Dimensions: 69mm x Diameter18mm 

2. Weight: 46g 

3. Nominal Capacity: 2200mAh ±2% 

4. Nominal Cell Voltage: 3.7-3.9V 

5. Standard Charge Current: ~0.2C / 0.5A 

6. Max Charge Current: 1C / 2.2A 

7. Charge Cut-Off Voltage: 4.2V 

8. Standard Discharge Current: 0.5C / 1.1A 

9. Discharge Cut-Off Voltage: 2.75V 

10. Impedance: ≤35mΩ [27]. 

Figure 3.6 below shows the Lithium Ion Cylindrical Battery - 3.7v 2200mAh 
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Figure 3.6: The Lithium Ion Cylindrical Battery - 3.7v 2200mAh [28]. 

 

3.3.5 USB 1A lithium battery charger module 
 

 This module is made for charging rechargeable lithium batteries using the constant- 

current/constant-voltage (CC/CV) charging method. In addition to safely charging a lithium 

battery the module also provides necessary protection required by lithium batteries [29]. 

 

• Features 

1. Charge module linear charging. 

2. Current 1A adjustable. 

3. Charge precision 1.5%. 

4. Input voltage 4.5V-5.5V. 

5. Full charge voltage 4.2V. 

6. Led indicator red is charging Green is full charged. 

7. Input interface mini USB. 

8. Work temperature- 10°c to +85°c [30]. 

Figure 3.7 below shows USB 1A lithium battery charger module. 
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Figure 3.7: USB 1A lithium battery charger modules [29]. 
 
 
3.3.6 USB output charger step-up power module DC-DC 0.9v -5v 
 

 It is a DC-to-DC power converter that steps up voltage (while stepping down current) from its 
input (supply) to its output (load). It contains at least two semiconductors (a diode and a transistor) 
and at least one energy storage element: a capacitor, inductor, or the two in combination [31]. 
 
• Description  

1.  Input voltage: 0.9V - 5V. 

2.  Output voltage: 5.1 - 5 .2 V. 

- Output Current: Rated 1A-1.5A (single lithium input). 

- Efficiency: Up to 96% (the higher the input voltage, the higher the efficiency) 

3. Switching frequency: 500 KHz. 

4. Output ripple: 30mV. 

5. Voltage indication: LED lights with load (input voltage less than 2.7V LED indicator off). 

6. Operating Temperature: Industrial (-40°c to + 85°c). 

7. Full load temperature rise: 30°c. 

8. Quiescent Current: 130uA. 

9. Output: USB Output [32]. 

Figure 3.8 below shows USB output charger step-up power module DC-DC 0.9v -5v USB 1A 
Lithium battery charger module. 
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Figure 3.8: USB output charger step-up power module DC-DC 0.9v -5v [32]. 
 

3.3.7 DC Motor 

Like every electromotor, a brushed DC motor consists of two main parts, the rotor and the 

stator. The DC motor contains either permanent magnets (PMDC) or electromagnetic windings 

(SWDC) on the stator, which is on the outside of the motor.  

On the inside, the rotor or “armature” is located. The rotor contains the coil windings that are 

powered by DC current. When powered by DC current a magnetic field is created around the rotor. 

Rotation is caused by the fact that one side of the rotor is attracted by the magnetic field in the 

stator and the other side is repelled. 

The rotation continues due to the commutator. Basically, this commutator manages the 

direction of the flow of current and thereby the direction of the magnetic field, as shown in the 

image to the right.  When the rotor turns due to attraction and repulsion and the rotor becomes 

horizontally aligned, both brushes will contact the opposite side of the commutator. This way the 

current through the rotor is reversed. Therefore, the magnetic field is reversed. This process repeats 

itself as long as power is supplied to the DC motor [35]. 

• Features  

1. Output Power: 0.6-0.8W. 

2. Continuous Current (A):51 MA. 

3. Voltage (V):DC5V-12V. 

4. Efficiency: IE 2. 

5. Speed (RPM):45RPM-92RPM. 

6. Construction: Permanent Magnet [36]. 

Figure 3.9 on the next page show the DC motor 
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Figure 3.9: DC Motor [37]. 
3.3.8 INA219 Current Sensor 

The INA 219 sensor platform allows you to use your INA219 High Side DC Current Sensor 

(datasheet, Adafruit) sensors with ESPHome [12]. 

The INA219 is a current shunt and power monitor with an I2C- or SMBUS-compatible 

interface. The device monitors both shunt voltage drop and bus supply voltage, with programmable 

conversion times and filtering.  

The INA219 is available in two grades: A and B. The B grade version has higher accuracy and 

higher Precision specifications  

The INA219 senses across shunts on buses that can vary from 0 to 26 V. The device uses 

a single 3- to 5.5-V supply, drawing a maximum of 1 mA of supply Current. The INA219 operates 

from –40°C to 125°C [14]. 

Figure 3.10 below shows the INA219 Current Sensor 

 
Figure 3.10: The INA219 Current Sensor [16]. 
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• Features 
 

1. Senses Bus Voltages from 0 to 26 V. 

2. High Accuracy: 0.5% (Maximum) Over Temperature (INA219B) 

3. Filtering Options 

4. Calibration Registers [14]. 

5. 0.1 ohm 1% 2W current sense resistor 

6. Up to +26V target voltage 

7. Up to ±3.2A current measurement, with ±0.8mA resolution[15]. 

 

Figure 3.11 below shows the pin outs of the INA219 current sensor 

 
 

Figure 3.11: The pin outs of the INA219 current sensor [13]. 
 
   3.3.9 Switches 
 In electrical engineering, a switch is an electrical component that can "make" or "break" 

an electrical circuit, interrupting the current or diverting it from one conductor to another. 

  The mechanism of a switch removes or restores the conducting path in a circuit when it is 

operated. It may be operated manually, for example, a light switch or a keyboard button, may be 

operated by a moving object such as a door, or may be operated by some sensing element for 

pressure, temperature or flow. A switch will have one or more sets of contacts, which may operate 

simultaneously, sequentially, or alternately. Switches in high-powered circuits must operate 

rapidly to prevent destructive arcing and may include special features to assist in rapidly 

interrupting a heavy current. Multiple forms of actuators are used for operation by hand or to sense 



24 
 

position, level, temperature or flow. Special types are used, for example, for control of machinery, 

to reverse electric motors, or to sense liquid level. Many specialized forms exist. A common use 

is control of lighting, where multiple switches may be wired into one circuit to allow convenient 

control of light fixtures [33]. 

Figure 3.12 below shows different type of switches 
 

 
Figure 3.12: different type of switches [33]. 

 
3.3.10 Buzzer 
 
 A buzzer or beeper is an audio signaling device, which may be mechanical, 

electromechanical, or piezoelectric (piezo for short). Typical uses of buzzers and beepers include 

alarm devices, timers, and confirmation of user input such as a mouse click or keystroke [38]. 

• Specification  

1. Rated Voltage: 5V DC. 

2. Rated Current: ≤30mA. 

3. Resonant Frequency: 2300 ±300Hz. 

4. Tone: Continuous [39]. 

  Figure 3.13 below show type of buzzer 
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 Figure 3.13: Buzzer [40]. 
3.4 Flow Chart  
 
Figure 3.14 below shows flow chart of the project  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.14: Flow Chart of the project. 
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As shown in figure above the system flow chart starts by making sure that the 
motor is turned off; then the controller will check the desired mode. 
 
If the mode is manual then the controller will just respond to the two buttons the push 
and the pull buttons which are labeled as CW (clock wise ) and CCW ( counter clock 
wise). 
 

If the user presses the mode button this will start the automatic mode and the 
system will wait input from the shaft encoder which means a fish was detected; in this 
case the controller will start to pull the rope and monitor the flex sensor to avoid over 
tension on the rope. 
 

As long as there is a tension on the rope the controller will stop pulling and wait; 
if the fish reluctance has stopped then the controller will continue pulling until reaching 
the end of the rope. Then a buzzer will be turned on to warn the fisher that the process is 
complete. 

 
3.5 System Budget 
 
Table 3.2 below shows the price list of the used components in the project 

Table 3.2: The price list of the used components in the project 

 
3.6 Conclusion 
 

This chapter represents the hardware requirement that we had need to implement 

our project. It shows the comparison between selected components for the project and other 

components.

Item Number Price(kd) 

Flex Sensor 1 8 
H bridge 1 3 

Arduino Uno board 1 4 
Lithium Ion Cylindrical Battery - 3.7v 2200mAh 1 5 

USB 1A lithium battery charger module  1 2 
USB output charger step-up power module DC-

DC 0.9v -5v 
1 2 

DC motor 1 4 
INA219 Current Sensor 1 3 

Switches  4 4 
Buzzer 1 1 

Total 36 
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CHAPTER FOUR: IMPLEMENTATION 
 
4.1 Software Implementation 
 

A program for Arduino hardware may be written in any programming language with compilers 

that produce binary machine code for the target processor. Atmel provides a development 

environment for their 8-bit AVR and 32-bit ARM Cortex-M based microcontrollers: AVR Studio 

(older) and Atmel Studio (newer). 
 

•  IDE 
 

The Arduino integrated development environment (IDE) is a cross-platform application (for 

Windows, macOS, Linux) that is written in the programming language Java. It originated from the 

IDE for the languages Processing and Wiring. It includes a code editor with features such as text 

cutting and pasting, searching and replacing text, automatic indenting, brace matching, and syntax 

highlighting, and provides simple one-click mechanisms to compile and upload programs to an 

Arduino board. It also contains a message area, a text console, a toolbar with buttons for common 

functions and a hierarchy of operation menus. The source code for the IDE is released under the 

GNU General Public License, version 2. 

The Arduino IDE supports the languages C and C++ using special rules of code structuring. 

The Arduino IDE supplies a software library from the Wiring project, which provides many 

common input and output procedures. User-written code only requires two basic functions, for 

starting the sketch and the main program loop, that are compiled and linked with a program stub 

main() into an executable cyclic executive program with the GNU toolchain, also included with 

the IDE distribution. The Arduino IDE employs the program avrdude to convert the executable 

code into a text file in hexadecimal encoding that is loaded into the Arduino board by a loader 

program in the board's firmware. 
 

•  Sketch 
 

A sketch is a program written with the Arduino IDE. Sketches are saved on the 

development computer as text files with the file extension .ino. Arduino Software (IDE) pre-

1.0 saved sketches with the extension .pde. 

A minimal Arduino C/C++ program consists of only two functions 
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1. Setup (): This function is called once when a sketch starts after power-up or reset. It is used 

to initialize variables, input and output pin modes, and other libraries needed in the sketch. 

2. Loop (): After setup () function exits (ends), the loop() function is executed repeatedly in 

the main program. It controls the board until the board is powered off or is reset [21]. 

Figure 4.1 below shows screenshot of the Arduino IDE 

 
 

 

 

Figure 4.1: screenshot of the Arduino IDE [38]. 

If you want to program your Arduino/Genuino Uno while offline you need to install the 

Arduino Desktop IDE The Uno is programmed using the Arduino Software (IDE), our Integrated 

Development Environment common to all our boards. Before you can move on, you must have 

installed the Arduino Software (IDE) on your PC, as explained in the home page of our Getting 

Started. 

Connect your Uno board with an A B USB cable; sometimes this cable is called a USB 

printer cable [39]. 

Figure 4.2 on the next page shows the arduino UNO , Figure 4.3 shows the USB cable 
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Figure 4.2 Arduino UNO [39].      Figure 4.3 USB Cable [40]. 
 
 

The USB connection with the PC is necessary to program the board and not just to 

power it up. 

The Uno automatically drawp power from either the USB or an external power 

supply. Connect the board to your computer using the USB cable. The green power LED 

(labeled PWR) should go on [42]. 
 
4.2 Schematic Circuits 
 
4.2.1 Power Supply Circuit 
 
Figure 4.4 below shows Power Supply Circuit of the project  

 
 

 Figure 4.4: Power Supply Circuit of the project 
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Figure 4.5 on the previous page shows the power supply circuit; it is supplied from 

3,7V battery this battery is connected to a battery charger with boost converter  to avoid 

over charge/discharge then the voltage will set up to 5 Volt that is required to supply the 

complete circuit. 

 

4.2.2 Button Circuit 

Figure 4.5 below shows the button circuit  

 
Figure 4.5: The button circuit. 
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4.2.3 Motor and control circuit 

Figure 4.6 below shows the motor and control Circuit 

 
. 

Figure 4.6: The motor and control Circuit 
 

Figure above shows the overall connection of the system; first the flex sensor is 

connected to analog input of the Arduino board. All of the push buttons are connected 

to digital inputs of the controller and the other side of the button is connected to ground. 

The motor requires a high current that cannot be drained from the microcontroller so 

drive circuit (H-bridge) was used to drive the motor depending on the controller signal. 
  
4.3 Conclusion 
 

In this chapter, system implementation has been discuss in details and the software 

implementation details are also mentioned
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CHAPTER FIVE: EVALUATION 
 
5.1 Introduction 

In chapter Four we discussed the system implementation in details included the 

software implementation. Now in chapter five we will focus on our projects process and 

implementation effects from different aspects. 

5.2 Environmental Impact 

When talking about the environment there are two main subjects has to be 

discussed; first is the impact on the sea life and how this device would affect the sea 

creatures; but at the end it is still used to get a single fish at a time and the time needed 

would not be reduced by using this system. 

Another important issue is the materials used to build this system and the only 

drawback is the battery used; and it will not affect the environment if it is recycled in the 

correct way. 

5.3 Economic Impact 

For most of the people time means money; and when the time is saved then the money is 

saved. 

This system will save the user time at the same time he is doing what he likes to do. 

5.4 Social Impact 

Using this system will give the user a great opportunity to do two thing at the same 

time; the user can enjoying his favorite hoppy which is fishing while enjoying spending 

time with the family on the sea or river ; or even prepare a delicious meal on the beach 

without giving much attention to the fishing process. 
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5.5 Survey 

This survey was conducted on random samples of people from local society; the 

number of samples was 20 people in 20 to 40 ages  

Table 5.1 below shows the survey module that used in the proposed project 

 

Table 5.1: The survey module that used in the proposed project 

Question  Yes  No 

Do you need this system? 13 person 7 person 

If this system is available in 

local market for 100 KD 

would you buy it? 

16 person 4 person 

Do you think this system 
will increase the fishing? 

15 person  5 person  

Do you think that this 

system will reduce the 

fishing pleasure? 

20 person  zero 

 
 
5.6 Conclusion 
 
To conclude the chapter, the impacts on environment, economy, ethical and social have 
been discussed 
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CHAPTER SIX: CONCLUSION 
 
 
 
6.1 Introduction 
 
 

In chapter five we had discuss the project effects in details. Now in chapter six we will 
focus on the conclusion view and future work of our project. 
 
6.2 Future Work 
 

1. Add a Wi-Fi connectivity to the system to control the system using the user mobile 

2. Developing a smart phone application on the user mobile phone to give the user the 

notification on his mobile and give him the chance to choose the desired action. 

3. Connect more than one fishing rod to the same application so the user can control and 

monitor more than one fishing rod at the same time. 

4. Add a sensor to the system to detect if the rope were disconnected. 

5. Display the battery level on the application or add a level indicator to the system to avoid 

sudden battery shutdown. 

 
 
6.3 Conclusion 
 
 

1. Shaft encoders are used to translate rotary or linear motion into a digital signal. Usually 

this is for the purpose of monitoring or controlling motion parameters such as speed, rate, 

direction, distance or position. 

2. Flex senor is a type of sensor which measures the amount of bending or defection. Actually, 

it is made up with carbon surface on a plastic strip when this strip is bend or deflect then 

the resistance of this flex sensor is changed therefore it is also called bend sensor . 

3. Human beings can look at a situation and think on the best way forward. However, a robot 

or a machine will perform a certain duty in the same manner in all the cases making it not 

very appropriate for tasks which need thinking. 

4. Proposal System can determine exactly when the rope is pulled completely using a sensor 

fixed at the end of the rope; also it will generate a buzzer sound to the fisher to warn him 

that the process was finished. 
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Appendix 
 

Arduino programs are coded using the Arduino Integrated Development 

Environment (IDE). The IDE is divided into 3 main section: The first section is where all 

the variable declaration happens. The second section (void setup) is where the setup of 

the program occurs, and the pins of the Arduino Uno gets assigned. It executes before the 

last section (void loop). The void setup, from its name, only runs once. The loop section 

however, runs forever until stopped. 

 

 
This code section in figure comes before the void setup() in the Arduino IDE. It is 

responsible for including libraries and variable declarations. 
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This is the setup of the program. In this section (void setup()), the pins gets assigned. 
 

 
The rest of the code is in the last section of the Arduino IDE (void loop()). The 

main program is here, where it is constantly looping. 
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Each loop has its own description next to it, written using the comment symbol “//”. 
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Code as Text: 
 
#include <Wire.h> 
#include <Adafruit_INA219.h> 
#define pullb 7 
#define pushb 8 
#define modeb 3 
#define model 4 
#define buz 5 
#define mf 10 
#define mr 9 
char modef; 
int temp,cc; 
  float shuntvoltage = 0; 
  float busvoltage = 0; 
  float current_mA = 0; 
  float loadvoltage = 0; 
  float power_mW = 0; 
Adafruit_INA219 ina219; 
void setup() { 
pinMode(modeb ,INPUT);//buttons are inpt 
pinMode(pullb,INPUT); 
pinMode(pushb,INPUT); 
pinMode(model,OUTPUT);//mode led is output 
pinMode(buz,OUTPUT);//buzzer is output 
pinMode(mf,OUTPUT);//motor forward to pull 
pinMode(mr,OUTPUT);//motor reverse to push 
}//setup 
void loop() { 
if(modef=='a'){ 
temp+=analogRead(A0);//read bending from flex sensor 
current_mA = ina219.getCurrent_mA();//read current from current sensor 
if (temp<400){//if there is a bend start pulling 
    pull(); 
} 
if(current_mA>800){//high current it means heavy load 
digitalWrite(buz,1); 
delay(40); 
digitalWrite(buz,0);  
delay(10); 
stopp(); 
delay(2000); 
cc++; 
if(cc<3){ 
pull();} 
} 
if(cc>=3){//if high current detected three times then stop 
  stopp(); 
  buzzing(); 
} 
if(digitalRead(modeb)==0){//hange to manual mode 
modef='m'; 
digitalWrite(buz,1); 
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digitalWrite(model,1); 
delay(200); 
digitalWrite(buz,0); 
digitalWrite(model,0); 
delay(100); 
digitalWrite(buz,1); 
digitalWrite(model,1); 
delay(200); 
digitalWrite(buz,0); 
digitalWrite(model,0);  
  }   
}//automatic 
if(modef=='m'){//manual mode  
if(digitalRead(modeb)==1){//change to auto mode 
modef='a'; 
cc=0; 
digitalWrite(buz,1); 
digitalWrite(model,1); 
delay(1000); 
digitalWrite(buz,0); 
digitalWrite(model,1); 
  } 
while(digitalRead(pullb)==0){//pull button 
pull(); 
delay(500); 
} 
while(digitalRead(pushb)==0){//push button 
push(); 
}}//man mode 
}//loop 
void pull(){ 
analogWrite(mf,255); 
analogWrite(mr,0); 
} 
void push(){ 
analogWrite(mf,0); 
analogWrite(mr,110); 
} 
void stopp(){ 
analogWrite(mf,0); 
analogWrite(mr,0); 
} 
void buzzing(){ 
for(int i=0;i<20;i++){ 
  digitalWrite(buz,1); 
delay(40); 
digitalWrite(buz,0);  
delay(10); 
}} 
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