
 

College of Arts and Sciences  

Department of Electrical and Computer Engineering 

ELEG/CPEG 480 

Senior Design Capstone II 

Spring 2019 

 

Project Supervisor  

Dr. Seyed E. Esmaeili 

Project Members 
Name Ahmad Odeh Anwaar Salem Beshoy Guindi Ola Al-Shareeda 

ID S00034852 S00030544 S00027454 S00031185 



  

Bomb Defusal Electronic Robot 

 

Project Members 

Ahmad Odeh (S00034852) 

Anwaar Salem (S00030544) 

Beshoy Guindi (S00027454) 

Ola Al-Shareeda (S00031185) 

 

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): 

Dr. Seyed E. Esmaeili 

 

 

Supervisor’s Signature: ____________________________ 

 

 

 

Department of Electrical & Computer Engineering 

        AMERICAN UNIVERSITY of KUWAIT 

May 5th,2019 



Declaration 

We certify that this project work titled “Bomb Defusal Electronic Robot” 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 

Ahmad Odeh (S00034852) 

Anwaar Salem (S00030544) 

Beshoy Guindi (S00027454) 

Ola Al-Shareeda (S00031185) 

 

 

 

 

 

 

 

 

 

 



Plagiarism Certificate (Turnitin Report) 

This thesis has been checked for Plagiarism. Turnitin report endorsed by the 

Supervisor(s) is attached.  

 

 

 

 

 

 

 

Project Members 

Ahmad Odeh (S00034852) 

Anwaar Salem (S00030544) 

Beshoy Guindi (S00027454) 

Ola Al-Shareeda (S00031185) 

 

 

 

 

Signature of Supervisor(s) 

 

 

 

 

 

 

 

 

 

  



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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

  

 

“Dedicated to my exceptional parents and adored siblings whose 

tremendous support and cooperation led me to this wonderful 

accomplishment”. 



Abstract 

Bombs are considered one of the most dangerous creation done by mankind. Mixing chemical 

components with technologies lead to the creation of devices capable of massive amounts of 

destruction. This destruction is not limited to property damage only, but also to loss of life. To 

combat this, technology rises against technology once more. What is created to destroy, can be 

also created to defuse. This project paper discusses the potential to create machines capable of 

de-assembling explosives from a long range, safeguarding precious blood and preventing loss of 

life.  

The intention of this project is to provide a sample robotic machine, capable of providing a live 

feed of the explosive, and the ability to control limbs capable of diffusing the destructive charge. 

An all-terrain vehicle component is added to allow mobility over tough surfaces, thus removing 

the needed human element from interfacing with the explosives. A safe distance away, the user is 

given control of the machine in order to perform the necessary action of de-assembly.  

Key Words: Arduino microcontroller, Bomb, Bomb Defusing, Robot, Robot Arms, Tank, 

Camera, GoPro, Sensors, Remote Controller, Engineering. Computer Engineering, Electrical 

Engineering. 
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Chapter 1: Introduction: 

Robots have always been perceived to be the path for the future, due to their versatility 

and ability to mimic human actions and skills. This has caused a race between the multi-national 

technology companies to produce the best and closest humanoid automations. Using these 

machines, humans should be able to find solutions to their many problems, such as being in more 

than one place at the same time, handling risky environments and producing an increased labor 

force for the jobs that cause issues for humans. 

The following sections contain a discussion for the problem statement, its solution as well 

as the main idea development. It also contains the goals of the project, the objectives, project 

SWOT analysis, and team SWOT analysis (Strength, weakness, opportunities, and threats). In 

the conclusion part of this chapter, a short description shows the contents of project report. 

1.1 Problem Statement: 

Technicians are often greeted with challenges that pose significant safety risks to 

themselves as well as those within their proximity. The risks and safety concerns for technicians 

becomes particularly prevalent when dealing with the process of disarming and diffusing 

improvised explosive device also commonly referred to as “IED”. Due to the unpredictable 

environment that is associated to the deployment of IEDs, technicians are often reluctant to 

engage in the situation. As a result, robotic devices are sent as replacement in applicable 

situations. A downside to this inventive solution is that robotic devices lack the capabilities to 

intuitively act and make decisions as they do not have the humanistic thinking capabilities. 

Therefore, they lack the ability to disarm the bombs and need human interaction to diffuse it. It 

should be noted that a significant percentage of  robots are controlled remotely with the operator 

having to look at the display screen that shows the field where the bomb is placed and having to 

control it using many push buttons and key knobs to control the speed of the robot, camera 

movement, turning the arms on or off and a joystick to control the direction of the robot and its 

different joints. Having all those actions may cause high pressure and low efficiency during the 

operation therefore may be life threatening.  
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1.2 Solution: 

The solution would be creating a robotic hand that could be controlled wirelessly by 

having the bomb diffusing technician wear a glove that mimics the hand gestures. The hand will 

be built using powerful joint mechanisms, and motor drivers that are all covered inside the arm. 

1.3 Goals: 

By the end of the senior year, the team aims to successfully achieve the following goals: 

• Develop an interface for the robotic arm with a machine that will in return have the 

motions to be able to defuse a bomb. 

• Prevent human capabilities in life threatening situations. 

• Enable the robotic arm to handle different objects. 

• Allow the robotic arm to move the joints at the same time rather one at a time. 

1.4 Objectives: 

The objectives of the team are to be fulfilled by the end of the senior capstone design II. 

• Finalizing 2 functioning robotic arms. 

• Diffuse a bomb and save the human life.  

• Handle different kinds of objects not only bombs. 

• Have live feed of the situation by using a camera. 

1.5 Project and Team SWOT Analysis: 

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

the advantages and disadvantages of the project will be shown in Table 1.1. SWOT analysis of 

the team is in Table 1.2. 
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Table 1.1 – Project SWOT analysis  

Strengths weakness 

1. Supports a very large number of individual 

movements and articulations 

2. Meets certain weight-restrictions. 

3. Contains a comprehensive suite of sensors 

that can imitate human moves 

4. Not too brittle, flexes to store and release 

mechanical energy from certain impacts 

5. Selectively reinforces itself when strain is 

detected 

1. Can be sabotaged by hackers.    

2. The project arm may not be able to 

carry heavy loads 

3. accuracy level varies 

 

Opportunities threats 

1. can be used in Rovers 

2. exploration missions 

3. surgical operations 

4. weapon disarmament and diffusion 

 

1. Cyber attacks 

2. Control errors from software cause 

danger in the work cell 

3. Mechanical failures that can slow 

the workflow and harm 

4. Expensive repairing part 
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Table 1.2 - Team SWOT analysis  

strengths Weakness 

1. Two Electrical Engineering students 

and two Computer Engineering 

students. 

2. The team is eager for making the 

Bomb Defusal Electronic Robot 

3. Our CEPG partners are good with 

software programing 

4. All of us like to start this challenge. 

5. Background on bio engineering 

 

1. Weak mechanical skills. 

2. Using new software to design the 

mechanical part of the project in 3D. 

3. First time to design and implement a 

big scale project. 

opportunities threats 

1. Learn more about mechanical 

engineering 

2. Get better in software programing 

1. Difficulty in programing 

2. Less accuracy with building the 

Defusal Robot 

3. The arm might fail operating 

4. Wrong calculation makes the arm 

losses sensitivity.   

 

1.6 Conclusion: 

This chapter has been used to introduce our project idea. We explained what the problem 

is about and how we will solve it. We mentioned our goals and objectives that we aim to achieve 

by the end of Capstone.  
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Chapter 2: Literature Review: 

In this chapter, we will talk about researches done by previous Engineers. These 

researched projects are similar in a way to our Capstone project. We will explain the researched 

projects’ prototypes and their evaluations. By doing that, our aim is to gain experience on how 

our project will be shaped and implemented.   

2.1 Surveyed Projects: 

1) Simulation of Adaptable Joint Admittance Control 

2) A Robot System that Observes and Replicates Grasping Tasks 

3) Robotic Arm Movements Wirelessly Synchronized with Human Arm Movements using 

Real Time Image Processing 

4) Robotic Arm Design, Development, and Control for Agriculture Applications 

5) Sensor Based Human Arm Motion and Gesture Replication System Using MATLAB 

6) Automated Tracking and Grasping of a Moving Object with a Robotic Hand-Eye System 

7) The Gesture Replicating Robotic Arm 

2.1.1Simulation of Adaptable Joint Admittance Control 

The mentioned article focuses on the use of e-robotics to improve current existing robotic 

technologies. The current abilities for available factory settings are outdated when compared to 

the new adaptable system, however there is still the question of whether replacing all old 

technological arms with the new technology is feasible? Technically speaking, the difference in 

quality is extremely worth the difference. With admittance control, most scientists agree that the 

safety benefits alone are much greater and most certainly better use the current systems. That is 

partly due to the way that admittance control enforces mass-damper spring behaviors for the 

machines when exposed to external force, which caused a great reduction in unnecessary inertia. 

Using this technology, humans now have the ability to fix minor adjustments to machine 

trajectory while the machine itself is working, allowing better control over the machine torque. 

This is shown in the following figure: 
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Figure 2.1: Admittance Control - Control Scheme [1] 

We can see from the figure that the robot manipulator and position control need to acquire the 

approval of the admittance control so that they may proceed with processing, which usually 

requires human preference interference to succeed. There are also more additions added to 

improve machine robustness and adaptability, which included the idea of adding additional 

motors at key junctions to allow more absorption of inertia with the movement of the machines 

during production. 

This entire procedure requires the use of multiple systems when combined can offer the best 

possible result for the implementation and improvement of admittance control which are: 

1- Joint admittance adaptation  

Involves the sensing of external joint torques for adjustments and adaptation of 

admittance parameters which includes training the given results to improve the 

outcome. 

2- Adaptable joint admittance control 

Involves the post modulation process of the results received from the previous 

step to create the compliant trajectory needed for the improvement of the 

program. With the compliant trajectory generated, we are to find necessary 

variables such as torque and compliant coefficients, which is necessary to finding 

the compliant trajectory tracking for the machine. 

All the given variables assist in finding different implementations of machines that can provide 

better results. The following figure shows how a stationary robotic arm can be improved: 
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Figure 2.2: Robot Arm implementation [1] 

 

 

Figure 2.3: Addition of Motor can allow better DOF [1] 

2.1.2 A Robot System that Observes and Replicates Grasping Tasks 

Another research in the related field of study focuses on easing the process of complexity 

programming in order to demonstrate the robot task planning with fewer difficulties [2]. The 

author divided this process into four parts: The observation system, the task recognition module, 

the task translator and the robot system as shown in the figure below.  
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Figure 2.4: Programming-by-human-demonstration system [2] 

The first stage, which is the Observation System, uses an active multi-baseline stereo system that 

constantly captures images of the surrounding area, and a CyberGlove to measure joint angles 

along with a Polhemus 3Space Isotrak device, which is a sensor replaced at the back of the hand 

to measure the hand movements. The stream perceptual data produced in first stage are then 

handled in the second stage, the Grasping Task Recognition Module, and divided it into subparts 

isolated from one another for individual analysis by using the Temporal Segmentation of a task. 

After this process, the object motion needs to be recovered and the object handled needs to be 

identified. For identifying the object, a geometric modeler known as Vantage is used to create 

models of the original object. After the identification, the object must then be tracked using the 

3DTM pose program. The system then needs “to identify the grasps based on the hand 

configuration and object shape” [2]. A contact web is formed based on the analysis of the contact 

points and the grasped object, it is a “3D graphical structure connecting the effective points of 

contact between the hand and the object grasped” [2].    

 

Figure 2.5: Grasp classification for recognition [2] 

In addition to the previous statement, the concept of virtual fingers is then used. Real-fingers-to-

virtual-fingers mapping results in results in the grasp cohesive index which determines “how 

well the fingers are grouped as virtual fingers act in similar manner against the surface of the 

object” [2]. This means the virtual fingers behave in a way they imitate the real fingers and then 

a detailed description of the grasp is obtained. 
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Figure 2.6: Mapping real fingers to virtual fingers [2] 

After the grasp is identified, a hierarchy can be constructed represents the grasp abstraction. It 

includes information regarding the fingers and joints to determine the grasp itself. This hierarchy 

is processed by the Task Translator to “plan the manipulator grasp” [2]. The Task Translator uses 

the Task Recognition Module’s description to plan the manipulator.  

 

Figure 2.7: Grasp Abstraction hierarchy [2] 

In the final stage, the Robot System imitates the observed motions from the information provided 

in the Task Translator by creating commands for the Robot System to process. 

2.1.3 Robotic Arm Movements Wirelessly Synchronized with Human Arm Movements 

using Real Time Image Processing 

A team for four engineers studying at M. H. Saboo Siddik College of Engineering, 

Mumbai, developing human arm robot which can handle various objects, with improved adaptive 

capacity and precision. This project gives a proper guidance to control a robotic arm (prototype 

of exact human arm) using real time image processing and is supported by the MATLAB codes, 

components and layout. The team mentioned that the camera is used as a sensor captures the 

image of the arm movement. Allowing the image to be fed into the computer in analog form and 

the computer will perform the image processing on the image of the arm which yields the x, y 

and z co-ordinates of the portion of the arm. These co-ordinates are useful in positioning and 

orientation of the manipulator. The computer provides the signals in binary format which are 
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then transmitted through the wireless RF transmitter module. The receiver module receives these 

binary signals and feeds them to controller which generates the control signals. The control 

signals are then fed to the servo motors or robotic arm to position and orient the manipulator at 

the desired location. The camera was required to have a capturing speed of at least 30 fps. i.e. it 

could capture 30 frames per second, which was compatible with the processors and made the 

communication synchronized. Wireless module used in our project is CC2500 module 

manufactured by Texas Instruments. The CC2500 is a low-cost 2.4 GHz transceiver designed for 

very low-power wireless applications. The circuit is intended for the 2400- 2483.5 MHz ISM and 

SRD frequency band. The RF transceiver is integrated with a highly configurable baseband 

modem. The modem supports various modulation formats and has a configurable data rate up to 

500k. Software’s used in the project were MATLAB, Hyper terminal (Rob soft system), TI 

software’s Such as Code composer Studio (CCS), LM flash utility, GANG programmer, eZ430-

RF2500-SHE Sensor Monitor. MATALB is a signal processing software, with a wide toolbox 

range. Image processing toolbox was mainly used. The project has real time input and output, 

there are no assumptions regarding them. Few major difficulties face the team including the cost 

constraints that the team had to consider in the making of the design.  Another problem was to 

transmit the binary pattern serially and sending PWM signal to the robotic arm. Interfacing of PC 

with CC2500 module and AVR with CC2500 was also quite difficult a task which were 

overcame overcome these challenges by referring to various books and websites and designing 

the CC2500 chip by means of smd package.  The result of the project was promising.  they 

started implementing color tracking on a steady image and when they got satisfactory results, 

they carried on the same on Real time objects. The basic concept of red color tracking was 

implemented as follows. Setting of two cameras are made such that they get triggered at different 

interval of time 1st Camera capture the frame at an interval of 3rd frame and 2nd Camera get 

initiated at an interval of 5th frame. After adjusting the properties of both cameras, the engineers 

start the camera to acquire images to make it a real time operation.  

2.1.4 Robotic Arm Design, Development, and Control for Agriculture Applications 

In this project, the engineers focused on the agricultural sector. The agricultural sector is 

facing many challenges varying from shortage in labor, land ownership, climate changes and 

many more. They are trying to solve the harvesting problem in the agriculture sector. They 

proposed an idea where they use Kinect based robotic arm to harvest apples or oranges. The 
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Kinect device will sense the motion of the human being and will process those signals to control 

any robot. For them, this idea will help the agriculture sector by not risking the human’s 

interaction with climbing trees or the environmental dangers that include climatic changes. All 

the user has to do, is to move their limbs or body and the robot will harvest the product from the 

tree without the need of being there. It will give the user a real-life experience. The researchers 

used motion methods like Accelerometer Based Control, Flex Resistor Based Control, 

Exoskeletal Based Control, Reflective Marker System Based Control. The Accelerometers 

function is to track the movements of the arm and control 2 joints of the robot’s arm to mimic the 

human arm. The Flex Resistor are put at the glove to sense the amount of bending of the arm. 

The Exoskeletal is used to measure the degree of the bending of the arm. The Reflective markers 

are markers that are added to know the position of the arm. They used Microsoft Kinect Sensor, 

a portable computer, Microsoft SDK, Microcontroller, and Actuators.  

 

Figure 2.8: Block diagram of the Robotic Arm [4] 

Microsoft Kinect Sensor senses the motion of the arm, then the data acquired is sent to a portable 

computer that then calculates the joint angles using kinematics algorithm. The API has tools that 

allow the computer to work with the Kinect Sensor. The Microcontroller used in this project was 

Arduino UNO R3. The microcontrollers job is to take the angles of each joint and save it as 

ASCII text. It is then converted to integer form by using the Arduino libraries. The Actuators 

used were to match the cause, which was for agricultural purposes, therefore they used Servo 

Motors.   
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Figure 2.9: Joints in the robotic arm [4] 

 

Figure 2.10: Robotic arm made of aluminum [4] 

For the implementation, they divided it into 2 parts; the Software implementation and the 

Hardware implementation as designed in the flow charts below.  



28 

 

 

Figure 2.11: Kinect programming flow chart [4] 

 

Figure 2.12: Arduino programming flow chart [4] 
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Figure 2.13: User raising one arm [4] 

 

Figure 2.14: Kinect capturing one arm [4] 

 

Figure 2.15: User raising 2 arms [4] 

 

Figure 2.16: Kinect capturing 2 arms [4] 
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2.1.5 Sensor Based Human Arm Motion and Gesture Replication System Using MATLAB 

Shajnush Amir, Mirza Sarwar Kamal, K.M.A Salam, M. R. Bari from the Department of 

Electrical and Computer Engineering of North South University, Dhaka, Bangladesh worked on 

Sensor Based Human Arm Motion and Gesture Replication System Using MATLAB that was 

designed and then tested in a prototype as we will see. The designed prototype brings in desired 

results. The results showed that the system was functioning correctly as expected and can 

replicate the motion of the human arm in real time. The results confirmed that the system is 

implementable in real world situations and able to successfully mimic the motion of the human 

arm, the delay time between the real arm movement and that of the model is about 143 

milliseconds that is essentially negligible and real time.   

The system is setup in layers as the team wanted. There is a software layer and the hardware 

layer. The hardware layer refers to the setup of the sensors and the Arduino Mega 2560. The 

software layer denotes to the arrangement of the software and their functionalities. The hardware 

components are all connected and then connected to the computer. The ADXL 335 is attached to 

the Arduino board which will be discussed later on. Five flex sensors are used representing the 

five figures; each flex sensor is a two-terminal device. The flex sensor is connected to a voltage 

divider circuit and turned into a three terminal device to enable the flex sensor to operate as a 

potentiometer. The MATLAB software is arrangement accordingly for the system to function 

properly. SimMechanics Link add-in is combined to the MATLAB atmosphere. This add-in is 

for a link between Solid works and MATLAB.  The system is broken down into six large blocks 

as seen in Figure bellow and each block is then developed in Simulink. 

 

 

Figure 2.17: Blocks to be developed in Simulink [5] 

The Arduino block is accountable for captivating in all the sensor values from the Arduino 

board. It also maintains continuous communication with the board that enables the system to 

work in real time. The Correction block is used to shape the sensor data and calibrate them 

according to requirements of the system. The PID block implements a PID controller in the 
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system to minimize oscillations in the virtual 3D arm movement. The drive model extracts 

necessary data and passes them to the Joint Actuator block. Joint Actuator blocks gives the 

necessary signals to the 3D model block, which makes the movement of the 3D arm possible. 

The Position Sensor block contains Joint Sensor blocks, which tracks the current position of the 

arm and provides a feedback for the PID controller block. 

 

Figure 2.18: Glove with sensors [5] 

As seen in the figure above, the team has made a cloth glove into a censored arm. This will be 

helpful for individuals using a prosthetic arm, where such scenarios might arise where slight 

modifications into the input is required to get a desired output motion of the arm. This can be 

done by analyzing the state space model of the system and working with appropriate parameters 

such as the controllability and observability of the system to make the desired modifications into 

the system. The system has the potential to be used in the multimedia and videogames industry 

to let the users experience livelier and thrilling entertainment. Computer vision technology can 

be used with our system to interpret the movement of the arm to understand sign language and 

can be further developed to provide a communication mechanism for the deaf people. There are 

also many military applications including drone handling and control. Using our system with a 

virtual reality system, we can potentially replace human soldiers, fire fighters, rescue crew with 

robotic exoskeletons. The human operator, i.e. the soldier or the fire fighter can carry out their 

duty from a safe base. The physical dangers of such operations will be eliminated because 

physical damage would only be done to the exoskeleton. However, the system is limited by the 
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fact that the system relies mostly on MATLAB, which is a resource heavy software package and 

requires a powerful computer to run and limits the portability and the total size of the system. 

Despite the limitations, there is numerous scopes of smearing this system for the improvement of 

the humanity and the world. 

2.1.6 Automated Tracking and Grasping of a Moving Object with a Robotic Hand-Eye 

System 

A group of IEEE members submitted a paper that highlights the requirements needed for tracking 

and grasping a moving object in their research Automated Tracking and Grasping of a Moving Object 

with a Robotic Hand-Eye System. This paper focuses on the interaction between a real-time vision system 

that is capable of tracing moving objects in 3D and a robot system that works as an arm with a gripper to 

pick up objects that are moving. The authors designed a system that can operate on the same level as a 

human arm movement rates by addressing three problems: “fast computation of 3-D motion parameters 

from vision, predictive control of a moving robotic arm to track a moving object, and interception and 

grasping” [6]. The system in this case consists of three separate computation systems, “a parallel image 

processing computer; a host computer that filters, triangulates, and predicts 3-D position from the raw 

vision data; and a separate arm control system computer that performs inverse kinematic transformations 

and joint-level serving.” [6] Each of the mentioned systems has its own sampling rate, noise 

characteristics and delays which all need to be considered to produce a stable real-time performance. 

There are two cameras which are fixed that can capture a moving object in a scene, with a parallel gripper 

to grasp a moving object.  

 

Figure 2.19: Tracking/grasping system [6] 
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As for the vision system, the group’s approach to address the visual tracking problem is through 

computing local optic-flow fields that measure the velocity at every pixel of the captured image. 

The motion is then converted into a 3D scene motion. The advantages of the optic-flow 

technique vary; the ability to observe and trace an object in 3D, fast processing of image motion 

computation and special framework for the computation of optic-flow using an estimation-

theoretic framework [6]. As mentioned by the authors, “The vision system does not require 

special lighting, object structure, or reflectance properties to compute motion since it is based 

upon calculating optic-flow” [6]. Furthermore, the main goal is to track a single moving object in 

real time, which can be shown in the figure below. 

 

Figure 2.20: PIPE motion tracking algorithm [6] 

The robotic arm control is another part discussed in the system, it has to be controlled in real-

time to trace the moving object by using the output of the vision system mentioned previously. 

The main tasks for the control system is to handle noise by using filters, predict the position 

needed to cope with delays produced, and perform some kinematic transformations to map the 

joints and gestures. The control system as described by the writers “The control system is able to 

cope with the inherent visual sensor noise and triangulation error by using a probabilistic noise 
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model and local parameterization that can be used to build a nonlinear filter to extract accurate 

control parameters” [6]. As for the arm control system, it should be able to handle bandwidth 

faults between the sampling rate and the servo-update rate by using “a fixed arm-gain predictive 

filters that allows control to function in the occasional absence of a video control signal” [6]. As 

for the grasping part which is what remains after the tracking is achieved, a strategy is applied 

which performs an analog analysis of human arm gestures and movements.  

2.1.7 The Gesture Replicating Robotic Arm 

The purpose of this paper is to present the new possibility of having replacements for 

normal “dead” human parts. Instead of relying on primitive controls for robotic extremities, we 

can now use this replicating technology to avoid endangering the lives of humans, and still 

achieve the necessary results. Some suggested applications are use in outer space with astronauts 

and space station repairs, on land, such as vehicle repair in dangerous fields such as minefields in 

battles, etc. The importance of this project is represented in the way the arm performs its 

replications. Instead of relying on sensors, this paper suggests the use of a camera system that 

can observe and build a digital image of a human arm that can then be translated into doing the 

tasks required by the robotic implementation. As such, the following figure describes the needed 

implementation stages: 

 

Figure 2.21: Block Diagram of Suggested Implementation [7] 

 

 

 



35 

 

The implementation is made from the following components: 

1- The Arm 

2- The Camera Input 

3- The software 

4- The AtMega 168 controller 

So, what actually happens as suggested is that the arm is placed within the field of the camera’s 

vision, so that the camera scans the arm using one of the many algorithms surrounding the 

detection of fields, such as the background subtraction, color detection and contour detection. 

These algorithms allow accuracy in reading the images provided. In background subtraction the 

image is taken and translated into black and white only, so that the image itself can be then 

translated as basic as possible for the machine to understand. The arm is given the value of “1”, 

which is white, and anything else placed in the vision of the camera is taken as “0” zero. Other 

techniques are also introduced in the form of : thresholding, position calculation and moment 

calculation, which all work to support getting the same results of accuracy, but whereas the 

background is generally effective, the previously mentioned methods focus more on elbow and 

wrist detection, as they are more accurate and specific to the degrees of freedom provided for the 

wrist and elbow movement.. 

Another method being used is the counter detection, as this one focuses on using its own 

implementations to translate images. The use of those methods allows the user to learn how to 

find exact measurements to movements from translating images, such as shown in the following 

figure: 

 

Figure 2.22: Logic Zero [7] 
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Figure 2.23: Logic One [7] 

This is done in conjunction with machine learning to “train” the machine to the different degrees 

of freedom allowing for comprehensible understanding of data. An algorithm is involved to 

assist in the writing of the and discovery of such information. 
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Table 2.1 Comparative Table: 
No Project/Model Implementation Features 

1 Simulation of adaptable joint 

admittance control 

• Joint maintenance adaptation 

allows for better hardware 

results 

• Adaptable joint control allows 

for easier handling for users 

Allows for better 

control and user 

interface 

2 A Robot System that Observes 

and Replicates Grasping Tasks 

• Use of sensors to control the arm 

by infrared sensing 

• Functions with visual scanning 

and can be improved 

Provides the ability 

to “See” visuals 

3 Robotic Arm Movements 

Wirelessly Synchronized 

with Human Arm 

Movements using Real 

Time Image Processing 

• Real time control 

• Use of more advanced control 

systems 

Uses signals to read 

video signals and 

controls arm using 

the same method 

4 Robotic Arm Design, 

Development, and Control for 

Agriculture Applications 

• Use of Kinect Sensors 

• Depth sensor 

• Use of remote-controlled arm to 

assist in agriculture 

Uses the robot arm 

to advance 

technology in the 

fields of agriculture 

to make humans 

work easier 

5 Sensor Based Human Arm 

Motion and Gesture 

Replication System Using 

MATLAB 

• Using Matlab and Simulink to 

process the movement of an arm 

imitating a human arm 

• The arm being controlled takes 

in the input from the Simulink to 

virtualize another arm 

Accurate readings 

including bode plot 

responses, and the 

state model of the 

arms to imitate 

accurate as possible 

6 Automated Tracking and Grasping 

of a Moving Object with a 

Robotic Hand-Eye System 

• Focus on tracking over 

stationary grasping 

• Strong gripper that can catch and 

move moving objects 

Coordinating 

between the grasping 

feature, and the 

tracking of the 

moving target, which 

makes it harder to 

grasp 

7 Gesture replicating robots • Replace sensors with camera 

system 

• Use software to customize per 

user needs 

Provides more 

accurate results by 

reading real life 

results from camera 

instead of sensors 
8 Bomb Defusal Electronic Robot • Arduino to program the tank 

• 3D Printed arm parts 

• Go Pro camera app 

Provides live feed 

using the Go Pro 

Camera and the 2 arms 

are controlled to 

defuse the bomb 
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2.3 Conclusion: 

In this chapter, we compared different projects made by researchers that were close to our 

idea in order to implement ours. At the end of this chapter we added a table that compares all 

those projects with ours. They are a total of 7 surveyed projects.  
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Chapter 3: Design and Analysis: 

Our implementation has a certain specified design, which requires a specific list of 

components and specially crafted materials. The project itself demands a certain measure of 

flexibility, sturdiness, lightness and local abilities. Some of those requirements can be 

disregarded, however, for the optimal implementation; we would need to find a design that 

would be able to satisfy all necessary conditions. This does not mean however that there are not 

any other attempts at creating the design for the implementation we have. 

3.1 Design Alternatives: 

As mentioned, for the designs of the project, it is usually the same, but the thing that 

differs between implementation is the material used to build them. Each method has its own 

advantages and disadvantages. We will be addressing some of these designs and 

implementations in the world, as well as the reason why we choose our design above all others. 

3.1.1 Design 1: Metal Implementation: 

As we would expect, the best design for the creation of our implementation was metal. It 

is known that it is the best since it sturdy and is the most commonly known material to build 

robots, thus making it most familiar for builders and craftsman. Figure 3.1 shows the probable 

implementation in a way that is viable for the user. However, there are some heavy drawbacks to 

this implementation. Firstly, the arm would be too stiff and difficult to manage, not allowing the 

needed maneuverability and lightness in other designs. Furthermore, the use of metal will 

increase the weight of the arm, which not only affects the general weight of the arm, but it will 

also require the use of expensive and strong motors to move the fingers. As is, the suggested 

motor for the implementation is the normal stepper motor shown in figure. This motor has 

limited capabilities and would not be able to control the arm if it was made of metal. Finally, if 

the arm was to be built from metal, which would require hiring a vendor, and the use of extra 

budget, since none of us have the knowledge to mold metal into the needed design. 
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Figure 3.1: Design 1 of the arm 

 

Figure 3.2: Stepper Motor 

3.1.2: Design 2: Plastic Implementation 

 

Second likely implementing for the project is to use plastic. As one of the biggest and 

most used materials on the planet, plastic is considered an excellent replacement for metal. It is 

much more flexible and lighter than metal. Easier to create and replace when damaged as well. 

However, it is also as we know, plastic, which is one of the major causes of pollution in the 21st 

century. Furthermore, even though it is light and easier to manage, it is also much less durable 

and in danger of breaking and damaging the different motors and sensors used in it. Finally, as 

with metal, the use of plastic design requires certain knowledge and equipment that are not 

available to us as students, and require the use of vendors, which is something we would like to 

avoid. 
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Figure 3.3: Plastic Implementation 

3.2 Proposed Design:  

Therefore, from what we have found, we now know that the implementation is doable 

using many different methods. However, it is still necessary to satisfy the conditions required for 

the machines to function in the way it is supposed to. The proposed design of doing it using 3D 

printing technology since it falls within most of the necessary condition. It is affordable to buy 

the 3D material and the components; furthermore, the material itself is light and can be carried 

easily, which is what needs to happen when it is attached to the rest of the body. The picture in 

the following figure shows the way our proposed design should look like by the end of the 

building phase. Figure 3.4 shows the final product expected for the arm implementation. 

 

Figure 3.4: 3D Printed Remote Arm 
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Most of the components can be found in any electronic computer parts and can be assembled 

quite easily. The biggest challenge in the project is to build the 3D design structure for the arm 

itself. This requires the use of a 3D printing machine, and very accurate designs to be made so 

that the parts attach correctly together, yet still be able to move as they are supposed to. 3D 

printers have come a long way these days as they are considered to be the newest and best 

technological advancement to replace the use pf everyday material. Figure 3.5 and Figure 3.6 

shows two different types of 3D printers that show different printing capabilities. 

 

Figure 3.5: Factory sized 3D printer 

 

 

Figure 3.6: Personalized 3D printer 
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Printer found in Figure 3.6 is also the available printer we have at our disposal, while figure 3.7 

shows the final product of the printing of a single part, and the first step towards assembling the 

mechanical parts of the arms.  

 

Figure 3.7: 3D design of one finger 

The final product after completing all the printing of the 3D components and assembling them, 

as well as adding the mechanical parts and necessary motors is as shown in the figure. 
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Table 3.1: List of Necessary Components for Design 1 and 2 
 

# Component Price Per Piece Number of pieces Total cost 

1 Arduino Board (Nano) 3 2 6 

2 nRF24L01 + Transceiver 1.250 2 2.5 

3 nRF24L01 + Adapter 1.5 2 3 

4 MG996R servo 2.750 5 13.75 

5 4.5 inch Flex Sensor 5 5 25 

6 10k Resistors 0.100 5 0.500 

7 18650 3.7 Battery 1.250 2 2.5 

8 18650 Battery holder 0.250 1 0.250 

9 9V Battery 0.850 1 0.850 

10 9V Battery Connecter 0.250 1 0.250 

11 Glove 1 1 1 

12 Braid Line 0.900 1 0.900 

13 Mini Breadboard 0.750 3 2.25 

14 Jumper wires 0.500  0.500 

15 Rubber/ tire spring NON 1 NON 

16 Steel wire / filament NON 1 NON 

17 Bolts (8mm Diameter) NON 1 NON 

18 Tank 45 1 45 

19 Clamps 15 0 30 

20 Bluetooth Module HC-05 1.25 1 1.25 
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3.3 System Architecture for Design 1 

 

 

Figure 3.8: Architecture explained 

In the figure, the system architecture is explained, where the Arduino controllers receives 

the necessary running codes from the PC, and then functions separately for each of the Receiver 

and the Transmitter boards. Then with each new movement from the transmitters’ fingers, each 

of the receivers’ fingers also move correspondingly. The transmitter is powered by the added 9V 

battery, while each of the five motors attached to the receivers’ end are powered by two 3.7V 

batteries. It is worth mentioning, that this entire implementation is only for one arm. For the 

second arm, the entire procedure is doubled, as is the system architecture for the project at 
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length. 

 

Figure 3.9: SRS simplified 

 

3.4 System Analysis & Data Acquisition 

In this section, we will focus more on the data flow in the two Arduino systems we have. 

We will be focusing on the Receiver end of the project, as well as the Transmitter end of the 

project. 

3.4.1 Transmitter 

The transmitter of the project is represented in the “Glove” that would be attached to the 

human arm. The Glove itself will have each finger with a flex sensor, attached to them to allow 

the acquisition of data, and sending it to the receiver. Then what happens is that the data is 

transmitted through the nRF Transceiver/adapter to the receiver machine. The final product of 

the transmitter is shown in the figure. 



48 

 

 

 Figure 3.10: Flex Sensors 

 

 

 
Figure 3.11: Transmitter Final Result 
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3.4.2 Receiver 

The Receiver of the project is represented in the 3D printer “Hidra” arm. When the 

acquired data is received from the transmitter, using the nRF Transceiver/ adapter, the motors 

equipped within the arm function accordingly, and retract the fingers as per the data provided. 

The use of the braid line allows for a retractable line that won’t get jammed, to insure smooth 

transition between the finger joints. Braid line is used in this case since it is a strong reliable wire 

that won’t also tangle on itself.  

 

Figure 3.12: nRF Transceiver/adapter 

3.5 Components: 

In the following section, we will be explaining all the components used in the project, 

where they are used, why they were chosen, and what their role is.  

3.5.1 Arduino Board (Nano) 

 

Figure 3.13: Arduino Nano 
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The Arduino Nano is a small breadboard friendly board based on the original Arduino UNO. 

They have the same functions, but in a different package size and capabilities of pins. It also 

lacks a normal DC power jack. 

Table 3.2: Comparison between Uno and Nano 
Arduino Nano Arduino UNO 

Small and manageable Big and difficult to place on the Project 

Has enough of the necessary pins Has extra pins that can be used but are negligible 

 

3.5.2 nRF24L01 + Transceiver 

A transceiver used to transmit data over remote distances. Particularly suitable for 

industrial control applications. Uses low power, which fits with the use of the power 

consumption with the attached batteries. 

 

Figure 3.14: Transreciever 
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3.5.3 nRF24L01 + Adapter 

A converter board that functions with the transceiver to transmit data. Uses a 3.3V supply 

and is also small to be added to the implementation without any issues. 

 

Figure 3.15: Adapter 

3.5.4 MG996R Servo 

The motor used in this case, is used since it has the ability of low power consumption, 

small area of size, as well as the fact that it is a servo meter which is what we need for the 

project. 

 

Figure 3.16: Servo Motor 
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Comparison with other motors: 

 

3.5.5 4.5-inch Flex Sensors 

Flex sensors are one of the most accurate sensors used. There are one of many sensing 

capabilities we have and used mostly for applications or devices that require measuring bending, 

deflection or range of motion.  

3.5.6 10 K resistors 

These resistors are needed to regulate voltage for both circuits’ receiver and transmitter to 

ensure the functionality of all the components without fail. 

3.5.7 3.7V Batteries 

These batteries are used for their adaptability and ability to be recharged while at the 

same regulating voltage so that they don’t run out too fast. 

3.5.8 9V Battery 

Most common type of batteries and known for its safety and low risk of failure rate, the 

9V Battery is used. 

3.5.9 Braid Line 

Braid line is used as string to attach the motors to the different fingers to allow the 

retraction of the fingers. The reason we use the braided line in particular, as previously 

mentioned, is because it has a less chance of breaking, as well as the fact that it doesn’t get 

tangled too easily. 

3.5.10 Mini Breadboard 

Mini breadboard is used to allow the components to be attached to it, along with the 

Nano Arduino to allow connections between the Arduino and the Resistors, as well as with the 

various sensors being used. 
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3.5.11 Motor controller for clamps of Design 2: 

For the clamps we used a motor controller because each clamp has 5 motors. So, to 

control the motors we used the Motor controller shown in the figure. It also has an input where 

we connect it to a controller to be able to control the entire arm. 

 

Figure 3.17: Motor Controller 

3.6 System Architecture of Design 2: 

 

Figure 3.18: System Architecture of Design 2 
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Figure 3.19: Flow Chart of Design 2 

The only difference from design 1 is that we now have 2 functioning clamps rather than 1 arm.  

3.7 Conclusion: 

In conclusion, this chapter talked about the many design options we have for the Project, 

as well as which one is the one with the optimal results. Is also discussed the details on the 

components used in the project, and the functionality of them working together as a full system. 
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Chapter 4: Implementation: 

In here, we mention our attempted prototype creation for the project. For this stage, we 

tried to have the connection that is to happen between the two Arduino receivers, and tried to test 

that connection for information. We had huge difficulties with this, and eventually we were not 

able to implement the project the way we needed to. In addition, as a replacement to the outer 

shell and figure of the arm, we used a cardboard board for testing purposes. 

4.1 Attempt one: Human Arm Imitating Implementation 

4.1.1 Hardware Implementation of Design 1 

For the Hardware implementation, there are several needed components. In order to 

maintain the order of the build, we will start from the available sensors then go to the 

microcontroller, then finally to the output devices.  

To begin we start with the Imitating arm device. Flex sensors are connected to each glove finger 

in order to take the reading from the movement of the arms.  

 

Figure 4.1: Arm with 7 servo motors 
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Figure 4.2: Glove with 5 flex sensors 

 

Figure 4.3: Both the Arm and Glove after connections 
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Figure 4.4: Connection of the glove and the arm 

This will then be processed by the microcontroller and transmitted to the robotic arm on the 

machine to move the necessary fingers. Each flex sensor requires an addition of a 10 K Ω 

resistor for accuracy in the flex resistor measurements. The signal is taken from the node 

connected to the resistor. Each of these sensors provides analog measurements for the 

microcontroller to read and are mapped depending on the highest and lowest values. 

On the other end of the same microcontroller we have the connection of the robot arm. The arm 

is created using 3D printing material and contain specialized segments to hold in stepper motors. 

Each motor is connected to the microcontroller board and requires a voltage of 5~9V to function.  

4.1.2 Software Implementation of Design 1 

For the software implementation, the code will be attached in the Appendix section for 

Design 1 code. We begin by initializing variable names for all the servo motors. We then 

initialize the flex sensor values to the ports on the Arduino to A1, A2, A3, A4, A5 as these are 

the analog inputs. We then attach the pins of the servo motors to pins 3,5,6,9,10 because these 

are the PWM output pins. Then in the loop, the values of the flex sensors are being read and 

mapped to be written for the servo motor to move. 

4.2 Attempt Two: Robot Clamp Implementation 

In the second attempt. We made two functioning clamps that will be able to hold different 

kinds of objects and mainly to defuse a bomb by holding a wire from the bomb and cutting it. 
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4.2.1 Hardware Implementation of Design 2 

 

 

Figure 4.5: 3D Printed parts for Design 2 

Both the arms where made of 3D printed parts and where assembled for the final product. 

One clamp has five motors in it to control its movements. The picture below shows the process 

of assembling the clamps. 

 

Figure 4.6: Assembling the arm of the clamp on top of the base 
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The base has a battery box that takes in 4 D batteries and has 5 motors as mentioned. A motor to 

move the arm sideways, another motor to move the arm up and down, another motor to move the 

arm forward and backward and another to move the clamp up and down. Lastly, the final motor 

is to move the clamp in and out. 

 

Figure 4.7: Process of assembling the arm 

The final product of the arm is shown below. 

 

Figure 4.8: Final product of both the arms 
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After the assembly of the arm. They both were added on top of a Tank that was programmed to 

transport the arms to the location of the bomb to diffuse it. In the middle between both the arms 

is a GO Pro Camera to give a live feed of the location of where the Tank is going and to see 

where the bomb is and allows the user to defuse the bomb. To attach both the arms on top of the 

Tank, we found a piece of wood and attached it on top of the Tank. 

 

Figure 4.9: Final Design of the Bomb Defusal Electronic Robot 

4.2.2 Hardware Implementation of the Tank 

For the Tank, it arrived in pieces and we had to assemble all the parts together.  

 

Figure 4.10: Tank while assembling 
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Figure 4.11: Tank after assembly 

After the assembly, we then connected both the DC motors to a motor shield to be able to 

program them to move in the directions we want it to move.   

 

Figure 4.12: Motor Shield 

The Bluetooth HC-05 was connected to the Arduino UNO in ports RX and TX and to power it 

we connect the VCC and GND to the 5V and GND on the Arduino. 

 

Figure 4.13: Bluetooth Connection to Arduino 

After the Bluetooth has been connected on the Arduino, we take the motor shield and place it on 

top of the Arduino as it gets attached with all the pins. 
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Figure 4.14: After connecting the Motor shield on top of the Arduino 

4.2.3 Software Implementation of Design 2 

The code will be attached in the Appendix section for Design 2 code. To program the 

motors using the Motor Shield we must import a Library called AFMotor. We initialize both the 

motors and their pins on the Motor Shield. In our case, we are using pins M3 and M4 on the 

Motor Shield. We then set the speed of the motors which is 255. Later the Bluetooth is initialized 

so that when we give in an input from the application; let’s say we pressed on the front button for 

the Tank to move forward, the button will register the letter “f” and sends it to the Arduino and 

makes the Tank move Forward.  

4.3 Conclusion 

In conclusion, in this chapter we mentioned the steps taken to implement Design 1 which 

was the Humanoid Arm and all the connections it took to assemble it. After that we mentioned 

the code that was written to program it. We then changed the Design to be Clamps instead of a 

Humanoid Arm and mentioned the steps we took to assemble it and programming the Tank and 

how we finally got a working product. 
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Chapter 5: Evaluation: 

In this chapter, the team evaluates the public acceptance for engaging robots in every 

day’s life.  Robotic arms are widely used in heavy constructions and in manufacturing. 

Therefore, our project will examine every different aspect of using robotic arms such as social 

acceptance and its impact, accuracy and reliability, safety wise. 

5.1 Social Impact  

Over time, people tend to grow emotional bond with their artificial intelligent devices 

iPhone like which alert the designers to be careful with animated robot making. However, our 

project is not a robotic companion and more of highly accurate human like arm that can perform 

the tasks fast and precise. Social attachment in this case is not a risk to be concerned and their 

machines are more likely to be trusted to operate in everyday life guided by a human. HIDRA 

can reduce accidents in the work field due to its high functionality and can save lives.   

5.2 Ethical Impact 

The ethical part of this project is mainly safety oriented. The arm is designed to follow 

the standard safety guidelines and regulations because it meant to be used to save lives and lower 

chances of death and injuries. 

5.3 Environmental Impact 

Environmental scientists and engineers have been exploring research and monitoring 

applications of robotics, as well as exploring ways of integrating robotics into ecosystems to aid 

in responses to accelerating environmental, climatic, and biodiversity changes. These emerging 

applications of robots and other autonomous technologies present novel ethical and practical 

challenges. Yet, the critical applications of robots for environmental research, engineering, 

protection and remediation have received next to no attention in the ethics of robotics literature 

to date. This chapter seeks to fill that void and promote the study of environmental robotics. It 

provides key resources for further critical examination of the issues environmental robots present 

by explaining and differentiating the sorts of environmental robotics that exist to date and 

identifying unique conceptual, ethical, and practical issues they present. Now when it comes to 

our BDER ethical, and environmental ethics. BDER is not environmentally friendly yet, it has 

pieces of plastic that is not eco-friendly and pieces of wood. However, these little things can be 

later fixed by replacing the parts of Robot to healthier component and limit the damage to the 

eco system. 
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5.4 The Survey 

There are ten questions in the survey done on AUK students and collected samples. The 

questions are selected to help our project and examine the public acceptance toward our project 

and what they really think about our idea. The first question was regarding the participants’ 

gender and the results showed that more females conducted the survey by 64 to 25% of 88 

participant.       

 

Figure 5.1: The percentage of male and females of the survey out of 88 participants 

Due to the fact that this study was done on AUK students, it was important to split the 

participants into age groups which yeilds with the result that the higher group age is between 18-

24 years old (72%), coming second the age group of above 24 which could be senoirs or AUK 

graduates( 25%) , and a very small percentage of under 18.  

 

Figure 5.2: Age groups of the participants 
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Third question collected about the word ROBOT and what does it mean to them. in below figure, 

you can see some of the comment done be the participants.  

 

Figure 5.3: Comments on what the word ROBOT evoke in the public mind 

The fourth question was regarding their opinion on Robots, which gave a very positive feed- 

back and over83% of positive acceptance of the idea. The rest of 16.67% gave a negative 

feedback because they cannot trust robots yet or be sure of its efficiency.   

 

Figure 5.4: Positive and negative feedback regarding public opinion on robots 

The fifth question was a general one regarding the tasks a robot can do robot generally can 

multitask and handle advanced problems and any desired situation.  
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Figure 5.5: People assumptions on the task that a robot can handle 

The sixth following question was developed to see if the participants ever met a robot. The 

results showed that the majority haven’t met one before.  

 

Figure 5.6: The result indicates 62 % have not dealt with a robot while 39.9% have 

Seventh question was about the ability of robotic machines replacing human jobs. It’s important 

to be award that in the future Robots can and will replace human jobs to increase the 

productively which under lines that fact that many low-class individuals in many countries and 

the third world countries will lose their job meaning a higher rate of poverty and unemployment. 

The result of the survey shows 68% of the participants believe that robots will take over many 

human jobs while 21% disbelieve.   
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Figure 5.7: The public opinion regarding job safety 

As we mentioned before, our project is focused on saving many lives as possible which leads to 

the following question to be asked. Do you believe robots can save lives in life-threatening 

situations? (reduce risk of collateral damage, wars, bomb disposal, etc. the results were highly 

encouraging showing positive approval with 80% and disapproval with 19.40%. 

 

Figure 5.8: The ability of robots to save lives in difficult situations 

The ninth question was meant to see if people can really be comfortable around robot for 

personal safety and their trust regarding handed robot responsibility of any task. 

As for the results, 67% said yes, robot can be responsible enough, but 32% said no they cannot. 
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Figure 5.9: The level of comfort and trust in handing a robot full responsibility 

The last questions were asking about what do the public expect from our project to deliver. 74 

results and feedback came from the participants showing their high expectations and enthusiasm 

toward our idea.  

 

Figure 5.10: Participants’ expectation on our senior project 

5.5 Ethics of Autonomous and Intelligent Systems 

As a response for the increasing awareness on ethical, legal and social impact of 

emerging robots in the community, new set of ethical standards in robotics and AI as now alive. 

These standards as designed to embody a principle, or a value added to enhance the performance 

of AI. In April 2016, the IEEE Standards Association started a universal initiative on the Ethics 

of Autonomous and Intelligent Systems. The implication of this inventiveness cannot be ignored; 
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coming from a professional figure with the standing and reach of the IEEE Standards 

Association it marks a crisis in the rise of ethical standards, and it is a fundamental step. The 

standards are there to deal with the deep ethical challenges that may happen in intelligent 

systems, from driverless cars to medical diagnosis ALs, drones to deep learning, and care robots 

to chat bots – is both ambitious and unprecedented. Human well-being is the central priority of 

IEEE initiative. This is a brave and political posture since it openly seeks to relocate robotics and 

AI as technologies for refining the human situations rather than merely automobiles for 

economic growth. The initiative’s mission is as it says, “to ensure every stakeholder involved in 

the design and development of autonomous and intelligent systems is educated, trained, and 

empowered to prioritize ethical considerations so that these technologies are advanced for the 

benefit of humanity”. But we need to make sure of the transparency of these standards. There are 

two aims transparency is so significant. First, because modern robots and AIs are designed to 

work with or alongside humans, who need to be able to understand what they are doing and why. 

If we take an assisted living robot as an example transparency (or to be precise, explain ability) 

means the user can understand what the robot might do in different circumstances. An elderly 

person might be very unsure about robots, so it is important that her robot is helpful, predictable 

– never does anything that frightens the elderly – and above all safe. It should be easy for 

her/him to learn what the robot does and why, in different circumstances. An explainer system 

that allows her to ask the robot “why did you just do that?” and receive a simple natural language 

explanation would be very helpful in providing this kind of transparency. A higher level of 

transparency would be the ability to ask questions like “what would you do if I fell down?” or 

“what would you do if I forget to take my medicine?” This allows her to build a mental model of 

how the robot will behave in different situations. And second, because robots and AIs can and do 

go wrong. If physical robots go wrong, they can cause physical harm or injury. Real world trials 

of driverless cars have already resulted in several fatalities. Even a software AI can cause harm. 

A medical diagnosis AI might, for instance, give the wrong diagnosis, or a biased credit scoring 

AI might cause someone’s loan application to be wrongly rejected. Without transparency, 

discovering what went wrong is extremely difficult and may – in some cases – be impossible. 

The ability to find out what went wrong and why is not only important to accident investigators, 

it might also be important to establish who is responsible, for insurance purposes, or in a court of 
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law. And following high profile accidents wider society needs the reassurance of knowing that 

problems have been found and fixed. 

Impact on Environment  

5.6 Conclusion 

To end this chapter, we have collected 88 participations on our survey consisted from ten 

questions regarding robots and their uses for humankind. We have mentioned shortly the ethical 

part behind our project, social impact and the economic impact of using robots in daily life.  
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Chapter 6: Conclusion: 

Exploding devices are a huge threat to human lives, whether the source is intentional 

such as explosives or bombs, or accidental such as gas leakage or chemical mixtures. The threat 

they have on human lives as well as property damages is always high for such small devices and 

coincidental occurrences. 

Throughout this project, the aim of achieving a device capable of limiting loss of human lives 

was completed with the Robot known as BDER. Technology has and always will be on the side 

of human being if it is used for their benefit. The use of the BDER robot will have the effect of 

limiting loss of human lives during the action of diffusing the explosive devices. Furthermore, it 

can also be used to act as an exploration drone for unsuitable human life conditions. 

6.1 Future Improvements  

There is still much for BDER to improve to become a better human protection robot. By 

utilizing different designs and components, BDER can still evolve and have more uses than the 

simple purpose it is made for now. Being a robot, it has the capability of doing tasks that might 

be life threatening for human beings. Some of those possible designs are mentioned in the 

following paragraphs. 

6.1.1 HIDRA 

The reason why this design, that was an earlier intended target is mentioned, is because 

we believe it has the potential to work, even though earlier attempts did not. Having the control 

of a human arm to replace the standard robot clamps can guarantee a higher rate of accuracy, on 

the condition it work. With the use of the flex sensors and the designated motors, connecting the 

arm to a human arm can provide better results for actions such as bomb diffusing. 

6.1.2 BDER 

This design focuses on the mobility of the BDER robot. With the addition of an air drone, 

BADER can stand for Bomb Aerial Diffusing Electric Robot, BADER will be able to traverse all 

terrain by use of flight capabilities. True, this particular design loses some accuracy and stability 

due its flight capabilities, however, it still remains as a possible concept for improvement to the 

BDER implementation. 
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Figure 6.1: Proposed Design 

6.1.3 VR-BDER 

This design requires the addition of VR technology to the project implementation. By 

adding the VR display method, we can provide a first person display of the BDER vision. This 

allows for better field of vision for the user, improving the intended results. 

 

Figure 6.2: VR-BDER 

6.1.4 RC-BDER 

For the final design, an addition of remote-control chips can be added. This is done by 

adding remote control chips to each of the BDER components, thus providing distance controls. 

With this distance, human presence will not even be needed anywhere near any explosive 

materials. The downside to such an implementation is the possibility of losing network, or worse, 

falling victim to malware and hacking attempts. Security systems and firewalls can be added for 

protection, however, RC-BDER will always fall under threat of possible virtual attacks. 

 

Figure 6.3: RC-BDER 
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Appendix  

Design 1 Code 

 
#include<Servo.h> 

Servo myservo0; 

Servo myservo1; 

 Servo myservo2; 

Servo myservo3; 

Servo myservo4; 

 

 

int flexSensor0 = A3; 

int flexSensor1 = A2; 

int flexSensor2 = A3; 

int flexSensor3 = A4; 

int flexSensor4 = A5; 

int flexValue0; 

int flexValue1; 

int flexValue2; 

int flexValue3; 

int flexValue4; 

int x0; 

int x1; 

int x2; 

int x3; 

int x4; 

 

void setup() { 

  Serial.begin(960); 

  myservo0.attach(3); //thumb correct 

  myservo1.attach(5); //pinkie correct 

  myservo2.attach(6); //ring finger 

  myservo3.attach(9); //middlefinger 

  myservo4.attach(10); //fore finger 

 

} 

 

void loop() { 

flexValue0 = analogRead(flexSensor0); 

x0 =  map(flexValue0, 1021, 1023, 0, 180); 

myservo0.write(x0); 

   flexValue1= analogRead(flexSensor1); 

  x1 =  map(flexValue1, 1021, 1023, 0, 180); 

 myservo1.write(x1); 

   flexValue2 = analogRead(flexSensor2); 

  x2 =  map(flexValue2, 1021, 1023, 0, 180); 

 myservo2.write(flexValue2); 

flexValue3 = analogRead(flexSensor3); 

x3 =  map(flexValue3, 1021, 1023, 0, 180); 

 myservo3.write(x3); 
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   flexValue4 = analogRead(flexSensor4); 

  x4 =  map(flexValue4, 0, 1023, 0, 180); 

myservo4.write(x4);  

 

} 

 

Design 2 Code for Tank 

#include <AFMotor.h> 

 

AF_DCMotor motor1(3); 

AF_DCMotor motor2(4); 

 

char bt='S'; 

void setup() 

{ 

  Serial.begin(9600); 

  

  motor1.setSpeed(255); 

  motor2.setSpeed(255); 

  Stop(); 

} 

 

 

void loop() { 

  

bt=Serial.read(); 

 

if(bt=='F') 

{ 

 forward();  

} 

 

if(bt=='B') 

{ 

 backward();  

} 

 

if(bt=='L') 

{ 

 left();  

} 

 

if(bt=='R') 

{ 

 right();  

} 

 

if(bt=='S') 

{ 

 Stop();  

} 
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} 

void forward() 

{ 

  motor1.run(FORWARD); 

  motor2.run(FORWARD); 

} 

 

void backward() 

{ 

  motor1.run(BACKWARD); 

  motor2.run(BACKWARD); 

} 

void left() 

{ 

  motor1.run(BACKWARD); 

  motor2.run(FORWARD); 

} 

void right() 

{ 

  motor1.run(FORWARD); 

  motor2.run(BACKWARD); 

   

} 

void Stop() 

{ 

  motor1.run(RELEASE); 

  motor2.run(RELEASE); 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


