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و قل اعملوا فسيرى االله عملكم و رسوله و " 
 "المؤمنون 

 )١٠٥الآیة ( سورة التوبة 

  

الخوارزمي بتخصصاتھا العلمیة النادرة على المستویین المحلي و الإقلیمي و بالأخص في / كلیة الھندســة  تتمیز

حیث دأبت الكلیة على استحداث الدراسات العلیا ، اختصاصي ھندســة المیكاترونیكس و ھندســة عملیات التصنیع 

للقسم الأول و منذ العام الدراسي  ٢٠٠٥- ٢٠٠٤في ھذین التخصصین لدراسة الماجســتیر منذ العام الدراسي 

و بما یضاھي الاختصاصات العلمیة في الجامعات العالمیة الرصینة كما و حرصت ، للقسم الثاني  ٢٠١٠-٢٠٠٩

الكلیة على أن تكون المناھج الدراسیة في ھذین الاختصاصین تنسجم و متطلبات العصر و تتوافق مع المفردات 

  .میا الدراســیة المعتمدة عال

الخوارزمي على أن تكون بحوث طلبة الدراسـات العلیا محاكیة للواقع العلمي و العملي و / و سعت كلیة الھندســة 

كما و نشرت بحوث علمیة عدیدة لخریجي الدراسـات العلیا من طلبة الكلیة في . بما یخدم سوق العمل و المجتمع 

و یعود الفضل في ذلك إلى تضافر جھود الطلبة مع أعضاء مجلات علمیة عالمیة رصینة ذات عامل تأثیر عالي 

الھیئة التدریسیة من ذوي الألقاب العلمیة العالیة الذین یبذلون قصارى جھدھم في تدریس الطلبة و الإشراف على 

  .أبحاثھم العلمیة 

العلیا في قسم ھندســة و الیوم نطرح بین أیدیكم ھذا العمل المتواضع الذي یمثل دلیل الطلبة الخریجین للدراسـات 

لجھودھم فضلا  اتوثیقی اجانبلیكون  ٢٠١٢ – ٢٠١١المیكاترونیكس منذ تأسیس الكلیة و لغایة العام الدراسي 

  .عن خدمة الباحثین الكرام 

  

 عــمــادة الكــلــیــة
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Path planning control for a mobile robot 
  

  السیطرة على المسار المخطط لإنسان آلي نقال

  
  
  
  
  
  
  

Abstract   
  ملخص
  الرسالة

 
  
  
  
  
  
  
  
  
  
  
  
  

 

Autonomous motion planning is an important area of robotics research. Path 

planning relieves human operator from tedious job of motion planning. It reduces 

the possibility of human error and increases the efficiency of the whole process. 

This research presents a new algorithm to plan the path for autonomous 

mobile robot P3-DX (pioneer mobile robot) based on image processing technique by 

using wireless camera that provides the desired image for the unknown environment. 

The proposed algorithm is applied to this image. It is based on observation 

and analysis of the obstacles lying in the straight path between the start and goal 

point by detecting these obstacles, analyzing and studying their shapes, positions and 

points of intersection with the straight path and trying to find the nearly optimal path 

which connects the start and goal point.   

The work consists of theoretical and experimental parts .The theoretical 

part includes building a MATLAB program applied for image of an environment to 

find the nearly optimal path . MATLAB C++ .NET interface was then accomplished 

to supply the path information for C++.NET program proposed for programming 

the pioneer mobile robot to achieve the desired path . 

For the experimental part wireless camera was used that takes an image for 

the environment and sends it to the computer for processing . 
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  رســالة الماجســتــیــر
 

  مدرس مساعد  العنوان الوظیفي  

  /جامعة بغداد/ وزارة التعلیم العالي و البحث العلمي  الدائرة
  قسم ھندسة المیكاترونیكس/ الخوارزمي- كلیة الھندسة 

  الاختصاص العام
  )البكالوریوس(

  بــغداد  الجامعة 
  الھندسة الخوارزمي  الكلیة
  ھندسة المیكاترونیكس  القسم 

  ٢٠٠٥  سنة التخرج 
  %٨٤.٢٤٣  المعدل
  ١  التسلسل

الأمر الجامعي للقبول 
  ٢٦/١٠/٢٠٠٨  التاریخ   ٣٦٤٤/ع.د  العدد   في الدراسات العلیا

   ٢/١١/٢٠٠٨  المباشرة بالدراسةتاریخ   ھندسة المیكاترونیكس  قسم القبول 

لة 
رح

الم
ریة

ضی
تح
ال

  

  %٨٠.١٥٣  الفصل الأول معدل
  %٨١.٣٨٤  الفصل الثاني معدل

  %٨٠.٧٦٩  معدل السنة التحضیریة

حث
الب

لة 
رح

م
  

  ٢١/١٠/٢٠٠٩  تاریخ إقرار البحث

  التمدیدات
  ٢٦/٧/٢٠١١  لغایة  ٢٦/١/٢٠١١  مدة التمدید الأول 
  /  لغایة  /  مدة التمدید الثاني 

  /  لغایة  /  مدة التمدید الاستثنائي 

شة
ناق
الم

  
  ١٣/٣/٢٠١١  التاریخ  ٥٦٨   العدد  الأمر الإداري للمناقشة

  )المقوم العلمي(محمد زكي الفائز .د  المقـومون
  )المقوم اللغوي(رباب حمید الدراجي .د

  لجنة المناقشة

  )رئیسا(ألبرت یوسف نعمان .د.أ
  )عضوا(معروف عزام احمد .د.م.أ
  )عضوا(تحسین فاضل عباس .د.م.أ
  )مشرفا(نبیل كاظم عبد الصاحب .د.أ

  % ٩١  درجة المناقشة
  ١٤/٤/٢٠١١  تاریخ المناقشة

%٨٢.٦٨٧  المعدل العام للطالب  
الأمر الجامعي لمنح 
  ٢٩/٥/٢٠١١ التاریخ  ١٧٣٤/ع.د العدد  شھادة الماجستیر
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Abstract   
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This work deals with the problems of the navigation of an autonomous 

mobile robot in a partially known environment that used in different industrial 

applications. A navigation method in an environment based on the behavior of the 

robot that has been developed. This is achieved by means of Fuzzy Decision Making 

method type of fuzzy logic controller (FLC). 

The work involves the design of a controller which has three functions: 

motion control, obstacles avoidance and self-orientation. The proposed controller is 

responsible for the navigation of the mobile robot after generating a map with a 

home and goal points. Also it enables the robot to operate successfully in the 

presence of various obstacles present in any user built maps.  

The platform mobile robot is Pioneer 3DX that is equipped with Sonar 

sensors. 

The results show that the developed mobile robot travels successfully from 

one location to another and reaches its goal after avoiding all obstacles that are 

located in its way. 
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  رحمان جاسماحمد 
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  التمدیدات
  ٣٠/٤/٢٠٠٩  لغایة   ٣٠/١٠/٢٠٠٨  مدة التمدید الأول 
  /  لغایة  /  مدة التمدید الثاني 

  /  لغایة  /  مدة التمدید الاستثنائي 
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 The monitoring weld quality is increasingly important because great financial 

savings are possible because of it and this especially happens in manufacturing 

where defective welds lead to losses in production and necessitate time consuming 

and expensive repair.  

This research deals with the monitoring and controllability of the fusion arc welding 

process using Artificial Neural Network (ANN) model.  

The effect of weld parameters on the weld quality was studied by implementing the 

experimental results obtained from welding 6 mm thickness non-Galvanized steel 

plate ASTM BN 1323 of welding type a square butt joint using 4mm electrode 

diameter of ISO 2560/E 430 type in different weld parameters (current, voltage and 

travel speed) monitored by electronic systems, that are followed by destructive 

(Tensile and Bending) and non-destructive (Hardness on HAZ) tests to investigate 

the quality control on the weld specimens.  

The experimental results obtained are then processed through the ANN model to 

control the welding process and predict the level of quality for different welding 

conditions, this model done by using MATLAB. program.  
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  -  العنوان الوظیفي  

  -  الدائرة

  الاختصاص العام
  )البكالوریوس(

  بــغداد  الجامعة 
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In this work robots are used in the cleaning of parabolic solar reflectors; in particular 

the mobile robot technology, the proposed work is using a wheeled mobile robot 

(WMR) of the type skid steer mobile robot (SSMR) for the mission of cleaning the 

reflectors, by making use of the large radius of the reflectors proposing a simple 

straight line path on the reflector surface on apportion almost can be considered 

horizontal, also waiting for the motion of the reflector with the sun to do the next 

cleaning stroke until covering the whole surface. The experiment done in this work 

shows that by using the (WMR) the cost can be reduced to a very large ratio in 

comparison with the traditional methods. 

Also this work suggested a design for the system, implementation, and testing the 

system in various circumstances and cases; two types of dust, various panel 

orientation, and two speeds. The suggested design approach for the cleaning robot 

system is with automatic, low cost, light weight, reliable, and automatic steering. 

It is shown also that the control of the robot is kept as simple as possible by using 

the general purpose microcontroller PIC 16F84A, and by proposing an FLC (Fuzzy 

Logic Controller) for controlling the steering of the robot to adapt the deviation in 

the robot path using an ultrasonic sensors technique for locating the robot with 

respect to the end wall of the stages proposed to be beside the panels this technique 

is shown to be of less cost and effective enough. 
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A Fuzzy Logic Controller is presented to control the motion of a robotic arm 

and avoid the obstacles existed in its mission road, using a real platform robotic arm 

in combination with a vision system .This work involves constructing an integrated 

and autonomic MATLAB program. It could be applicable for any robotic arm. It 

depends on a new approach in analyzing the robotic environment videos acquired by 

a fixed webcam. The approach uses colors to detect and recognize the changeable 

locations and objects’ dimensions for each of the robot’s end-effector, the goal, and 

the obstacles. After analyzing the geometrical relations between these three essential 

elements, the important step of designing a Fuzzy Logic Controller (FLC) is 

achieved to ensure a safe journey for the robotic arm from start point to target point 

avoiding any transverse obstacle that may takes place. The FLC results would be fed 

to the RoboCIM 5150 software that accompany the used robotic arm (the 5 DOF 

Lab Volt robot series 5150) which in turn will adopt these results to reach the goal in 

a collision-free movements . Finally, in this work both of the theoretical and 

experimental parts were harmonized together giving very good results in controlling 

the robotic arm motion and reaching to the desired goal with no obstacles hitting, no 

singularity phenomenon, and no robotic physical constraints exceeding, satisfying 

the conservation of the robot and its environment.  
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In this thesis the dynamic modeling and tip position control of single link 

flexible manipulators are studied. 

 An efficient assumed mode / Lagrangian approach is developed for dynamic 

modeling of planar manipulators with flexible link. For the planar case, the non 

linear and coupled equations of motion of single link flexible manipulators are 

derived. 

Three types of control methods have been simulated in this work.  

The joint PD controller has been used to control the torque depending on the 

joint torque. 

The 2nd control method is the tip position PD control, which controls the 

torque depending on the tip position of the robot. 

The 3rd control method is the inverse dynamic control, which controls the tip 

position by applying torque depending on the solution of the dynamics of Flexible 

Robot. 
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In this work a software simulation model has been proposed for two driven 

wheels mobile robot path planning; that can navigate in dynamic environment with 

static distributed obstacles. The work involves utilizing Bezier curve method in a 

proposed N order matrix form; for engineering the mobile robot path. The Bezier 

curve drawbacks in this field have been diagnosed. Two directions: up and right 

function has been proposed; Probability Recursive Function (PRF) to overcome 

those drawbacks. 

Through research and observation, where regular grid map has been carried 

out, PRF provides a dazzling arrangement for the Bezier curve control points. 

Its proposed engine can be utilized to plan all possible feasible paths; that 

takes a recursive damping wave form. 

PRF functionality has been developed through a proposed obstacle detection 

function that is compatible with PRF; (OB-PRF).it appoints all occupies grids in a 

map as; fault grids. These fault grids indicate the non-feasibility of the paths which 

contained them. OB-PRF decreases the PRF processing time, and increasing PRF 

efficiency. 
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This thesis presents the assembly of the Omni-directional mobile robot 

through the process of building and programming a robotic platform.  

The platform is shaped like an equilateral triangle with servo motor, infrared 

sensors, and three Omni-wheels which are controlled by a PIC microcontroller. 

In this work, the kinematics model for the platform is derived through 

theoretical analysis. 

 In the kinematic model the velocity analysis of the three wheels has been 

calculated, and then the overall system velocity and orientation was determined. 

Then the inverse kinematic for the model was calculated, were the results are 

equation of motion for the three Omni-directional mobile robots.  

This equation has been used with different suggested cases to calculate robot 

motion with different wheels velocity and orientation. 
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In this thesis the passivity approach is adopted in deriving the model based, wavelet 

network and neural network controllers for controlling two link robot manipulator in 

the environments of parameter uncertainties and external disturbances. 

A wavelet network with accurate approximation capability is employed to 

approximate the unknown dynamics of robotic systems by using an adaptive 

learning algorithm that can learn the parameters of the dilation and translation of 

wavelet functions without learning phase. A robust control law is provided to 

guarantee the stability of the closed-loop robotic system that can be proved by 

Lyapunov theory. 

The model based adaptive controller and NN controller with the updating weight 

tuning algorithm provided with robustifying term are derived using the passivity 

approach in order to be compared with the wavelet network controller. 

To show the effectiveness of the wavelet network controller over model based and 

NN controllers, a two link manipulator is simulated under the effect of load, external 

disturbance, and the friction with various reference trajectories such as: set point, 

sinusoidal, and polynomial trajectories.  
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  )عضوا(بھاء إبراھیم كاظم .د.م.أ
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  ٢٩/١٢/٢٠٠٨  تاریخ المناقشة
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Abstract   
  ملخص
  الرسالة

 
  
  
  
  
  
  
  
  
  
  
  
  

 

This study is conducted to carry out a straight forward way appropriate for 

quality monitoring and stability of arc stud welding process, followed by a number 

of procedures to control the quality of welded samples, namely torque destructive 

testing and visual inspection context.  

Those procedures were being performed to support the monitoring system 

and verify its validity. 

Thus, continuous on-line monitoring system guarantees earlier discovering 

stud welding defects and avoiding weld repeatability.  

On-line welding electronic monitoring system is for non destructive 

determining if a just completed weld is satisfactory or unsatisfactory, depending on 

welding current peak value detected by the system. 

It consists of two main parts , first : current sensor or transformer (CT) , 

Second: electronic current peak monitor (CPM). 
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  سیف غازي فیصل إبراھیم  الطالب

  ١٩٨٢  الموالید

  بغداد   العنوان
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  /  لغایة  /  مدة التمدید الثاني 
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  % ٨٥  درجة المناقشة
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Wavelets constitute a recently-discovered family of complete orthonormal 

systems of recursively computable functions. They possess time/frequency 

localization and regularity properties that make them alternative candidates for use 

as function approximator.  

Wavelet network is a new type of neural network. This network combines 

the wavelet theory and neural network in one structure. 

Wavelet is another term to describe adaptive wavelet network which is used 

to in dynamic applications. 

An application of wavelet networks to control problems of nonlinear system 

is investigated in this work. 

A wavelet network is constructed as an alternative to a neural network to 

approximate a non linear system.  

MATLAB software package is used in this thesis to demonstrate the 

applicability of these methods to simulate two types of two-link robotic systems for 

MIMO systems. 
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In this work, genetic algorithm has been used to optimize the point to point 

motion planning for 2-link and 3-link planar robot arm.  

The objective function is to minimize traveling time and traveling space 

(joint space and Cartesian space), while not exceeding a maximum pre-defined 

torque, without collision with any obstacle in the workspace. Quadrinomial and 

quintic polynomials are used to describe the segments that connect the initial, 

intermediate and final point in joint space. 

Verification case study has been executed for 2-link robot arm to move from 

point-to-point in free workspace. It has been found that there was a large decrement 

in the amount of total traveling time (71.32%) and a little decrement in the amount 

of the Cartesian trajectory length (3.03%), but there was (28.6%) increment in the 

amount of the total joint travelling distance.  

The amount of travelling time decrement is more than the amount of joint 

travelling distance increment. Therefore, the result of the proposed approach is 

satisfied.   
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  )المقوم العلمي(محسن جبر جویج .د.أ   المقـومون
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In this project, the dynamic response of the electro-hydraulic system that is 

obtained using the proposed vision system was investigated and analyzed, where this 

vision system works as a motion sensor instead of the conventional motion sensors.  

    

 To achieve the above investigation, an experimental setup, which consists of 

hydraulic circuit (tank, supply pump, pressure gauges, hydraulic actuator, and 

proportional directional valve), was developed and implemented. In addition, an 

electronic interface circuit that is used to control the proportional valve via personal 

computer was built.  

A proposed vision system is consists of digital video camera used to monitor 

the hydraulic actuator based on two types of camera poses: fixed and on-rod pose. 

Algorithms and computer programs were implemented for acquiring the images data 

from the gained video frames. Extra processing steps of the obtained image data 

were applied to achieve actuator position, velocity, and acceleration. These steps can 

be summarized as follows: Image filtering , Image binary, Edge detection , Point 

tracking.    
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This study is mainly concerned on a mobile robot for under-vehicle 

inspection system. This study is describing the design , implementation , and 

building an experimental three wheeled mobile robot based on mobility , sensory , 

and imaging systems that structure a working navigation system for inspection 

application. For mobility part , the platform , wheel , and actuators are discussed in 

addition to the integrating circuit for operating system . 

The integrated circuit  is based on using PIC16F84A microcontroller for 

operating mobile robot circuit , programming , and control motion . 

In sensory system a range and light sensor is discussed to perform the navigation 

with different type path that different in dimension , shape of the path , color path 

(especially the black path) that is painted in a white background surface that could 

navigate in known environment for rough or smooth terrain, in this section a 

GP2Y0A02YK, and OPB125A also discussed for path tracking.     

Finally, the imaging system required to enhance the resolution of a video sequence 

arises frequently from security/surveillance systems (the inspection device). In image 

analysis, segmentation is the partitioning of a digital image into multiple regions (sets of 

pixels) according to some homogeneity criterion.  
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  ٢٦/١٠/٢٠٠٨  التاریخ   ٣٦٤٤/ع.د  العدد   في الدراسات العلیا
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This study presents a new technique of isolated word speech recognition 

system as applied to voice control of electromechanical appliance, especially voice 

controlled mobile robots or intelligent wheelchair for handicapped people.  

The aim is to interact with a robot using natural and direct communication 

techniques. 

Also to determine automatically the spoken isolated word regardless of the 

variability introduced by the speaker identity, manner of speaking, and 

environmental conditions. 

In this thesis, a proposed technique called (Multiwalidlet Transform) is used 

for isolated word recognition. The procedures followed in this proposed technique 

include, first, the preprocessing steps, after choosing the sampling rate and record 

the isolated word. 

The properties of the recorded isolated word will be 1-D, which achieve the 

conversion of each one dimensional isolated word into a 2-D form.  

Since the proposed technique is speaker independent, hence the various 

versions of the same spoken word by six different speakers are combined to form a 

three dimensional signal. 
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In this work, a proposed technique has been developed to improve path 

planning and obstacle avoidance for a wheeled driven mobile robot. Mobile robot 

navigation procedures (path planning and obstacle avoidance) work together and 

harmoniously, in order to go to the goal position as soon as possible and avoids 

potential collisions with obstacle during the path. 

The Vector Field Histogram (VFH) has been used for obstacle avoidance. It 

permits the detection of unknown obstacle and avoids collisions simultaneously with 

steering the mobile robot toward the target, where regular grid map representation 

for a work space environment is curried out. VFH uses a Neural Network to learn 

many critical situations of environment during robot navigation between obstacles. 

Also, digital filtering has been utilized for improving the robustness of obstacle 

avoidance trajectory of mobile robot. 

The proposed algorithm utilizes Neural Network (NN), Vector Field 

Histogram (VFH) and Digital filter technique. It has been implemented and tested by 

using MobotSim program simulation and MATLAB program package version 7. 
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The construction of a valve-less macro pump is proposed and the utilized 

electromagnetic actuator is designed and implemented in this study. 

A moderate technique has been developed to improve and generate a new 

actuation principle for pumping systems to drive and control any liquid in the system 

without any valve . 

So that both pumping modes procedures (sucking-supply) and pumping work 

together and simultaneously, trying to get pulsating flow for liquid instead of 

continuous flow like other principles by using electromagnetic actuation. 

This work consists of two parts, the first is numerical and the second is 

experimental. 

The experimental part consists of the fabrication and testing of an 

electromagnetic pump, which consist of tank, tube and two electromagnets around 

the tube as valves and to control the flow direction this system controlled by a PC 

using Visual Basic program package (version 6).  
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This thesis take in consideration steady the effect of using muscle wire in 

operation of driving artificial gripper hand. This hand classified as one degree of 

freedom (1-DOF).  

And the muscle wire belongs to shape memory alloy (SMA) family. 

The thesis introduce the mechanical analysis for forces , moving angle and 

moments that effects artificial gripper hand are included by detail graphs drawn by 

AutoCAD program .  

The graphs indicate both 2D and 3D specifications. 

Practical side of thesis focus on design and implement electronic circuit control the 

designed four movements of artificial gripper hand , the moving process obtained 

from muscle wire contraction in length when applying voltage on its selected ends.  

The theoretical analysis for electronic circuit is established by Electronic 

workbench program version 9. 
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Friction stir welding (FSW) is a fairly recent technique that utilizes a no 

consumable rotating welding tool to generate frictional heat and plastic deformation 

at the welding location, thereby affecting the formation of a joint while the material 

is in the solid state. 

An artificial Neural Network (ANN) model was developed for the analysis 

and simulation of the correlation between the FSW parameters of aluminum (7020-

T6 alloy) plates and mechanical properties of welding joint. 

The input parameters of the model consist of weld speed (mm/min) and tool 

rotation velocity (rpm) with constant force. 

The outputs of the artificial Neural Network (ANN) model include property 

parameters namely: tensile strength, bending stress and elongation for welding joint. 
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   11/١٠/٢٠٠٤  تاریخ المباشرة بالدراسة  ھندسة المیكاترونیكس  قسم القبول 

لة 
رح

الم
ریة

ضی
تح
ال

  

  %٧٢.٦٦٧  الفصل الأول معدل
  %٧٠.٦٦٧  الفصل الثاني معدل

  %٧١.٦٦٧  معدل السنة التحضیریة

حث
الب

لة 
رح

م
  

   ٣٠/٨/٢٠٠٥  تاریخ إقرار البحث

  التمدیدات

   ١٠/4/٢٠٠٧  لغایة   ١٠/١٠/٢٠٠٦  مدة التمدید الأول 

/١٠/١٠  لغایة  ١٠/٤/٢٠٠٧  مدة التمدید الثاني 
٢٠٠٧  

  /  لغایة  /  مدة التمدید الاستثنائي 

شة
ناق
الم

  

   ١٦/٥/٢٠٠٧  التاریخ  ٦٢٧  العدد  الأمر الإداري للمناقشة

  )المقوم العلمي(أمین دواي ثامر .د.م.أ  المقـومون
  )المقوم اللغوي(الھام زكي سعید .د.م.أ

  لجنة المناقشة

  )رئیسا(نبیل كاظم عبد الصاحب . د.أ 
  )عضوا(باسم عجیل .د 
  )عضوا(سومر متي داود .د.م.أ
  )مشرفا(بھاء إبراھیم كاظم . د. م. أ
  )مشرفا ثانیا(قاسم محمد دوس . د

  % ٨٣  درجة المناقشة
   ٢٤/٦/٢٠٠٧  تاریخ المناقشة

 73.93%  المعدل العام للطالب
الأمر الجامعي لمنح 
  ١/١٠/٢٠٠٧ التاریخ  ٣١٨٩/ع.د العدد  شھادة الماجستیر
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