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APPENDIX E 

RELEVANT WORK PUBLISHED BY THE AUTHOR 

[1] B. H. Dinh, M. W. Dunnigan and D. S. Reay, “Position Control of a Robotic 

Manipulator Using a Radial Basis Function Network and a Simple Vision 

System”, the IEEE Int. Symposium on Industrial Electronics (ISIE’08), 

Cambridge, United Kingdom, July 2008, pp.1371-1376. 

 Abstract: This paper describes a new approach for approximating the inverse 

kinematics of a manipulator using a RBFN (Radial Basis Function Network). A 

training approach using the strict interpolation method and the LMS (Least 

Mean Square) algorithm is presented. The strict interpolation method with 

regularly spaced position training patterns in the workspace can produce an 

appropriate approximation of the inverse kinematic function. Additionally, the 

LMS algorithm can improve the approximate function iteratively through on-

line training with arbitrary position patterns. The combination of these 

techniques can deal with variation in the set-up of the visual system used to 

measure the position of the manipulator in the workspace. To verify the 

performance of the proposed approach, a practical experiment has been 

performed using a Mitsubishi PA10-6CE manipulator observed by a webcam. 

The experimental results demonstrate that the proposed approach is effective. 

[2]  B. H. Dinh, M. W. Dunnigan, D. S. Reay, “A Practical Approach for Position 

Control Of a Robotic Manipulator Using a RBFN and a Simple Vision 

System”, WSEAS Transactions on System and Control, Volume 3, Issue 4, 

April 2008, pp. 289-298. 

 Abstract: This paper proposes a new practical approach using a RBFN (Radial 

Basis Function Network) to approximate the inverse kinematics function of a 

robot manipulator. It can be effectively applied for position control of a real 

robot-vision system in which robot movement in the workspace is observed by 

a camera.  In fact, there are several traditional methods based on the known 

geometry of the manipulator to determine the relationship between the joint 

variable space and the world coordinate space. However, these traditional 

methods are impractical if the manipulator geometry cannot be determined 
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easily, a robot-vision system for example. Therefore, a neural network with its 

inherent learning ability can be an effective alternative solution for the inverse 

kinematics problem. In this paper, an approach using a RBFN with predefined 

centres in the hidden layer (distributed regularly in the workspace) and a 

combination of the strict interpolation method and the LMS (Least Mean 

Square) algorithm is presented for effective learning of the inverse kinematic 

function. By using the strict interpolation method and constrained training data 

an appropriate approximation of the inverse kinematic function can be 

produced. However, this solution has the difficulty of how to collect the 

constrained training patterns whose inputs are selected at pre-defined positions 

in the workspace. Additionally, the LMS algorithm can incrementally update 

the linear output-layer weights through an on-line training process. Thus, the 

proposed idea of combining these techniques can produce the advantages of 

both methods to deal with the difficulties in practical applications, such as the 

sensitive structure of a real robot-vision system or a realistic situation where 

the initial setup and application environments are different. To verify the 

performance of the proposed approach, practical experiments have been 

performed using a Mitsubishi PA10-6CE manipulator observed by a webcam. 

All application programmes, such as robot servo control, neural network, and 

image processing were written in C/C++ and run in a real-time robotic system. 

The experimental results demonstrate that the proposed approach is effective. 

[3] B. H. Dinh, M. W. Dunnigan, D. S. Reay, “Position Control of a Robotic 

Manipulator Using Neural Network and a Simple Vision System”,  The 7th 

WSEAS Int. Conf. on Artificial Intelligence, Knowledge Engineering, Data 

Bases (AIKED’08), Cambridge University, Cambridge, United Kingdom, Feb. 

2008, pp. 232-237. 

 Abstract: In this paper, a new approach using a RBFN (Radial Basis Function 

Network) is presented to approximate the inverse kinematics function of a 

robot manipulator.  It includes a two phase training procedure using the strict 

interpolation method and the LMS (Least Mean Square) algorithm. The strict 

interpolation method with regularly-spaced-position training patterns in the 

workspace can produce an appropriate approximation of the inverse kinematic 

function. However, this solution has the main difficulty in how to collect 
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accurate training patterns whose inputs are selected at pre-defined positions in 

the workspace. Additionally, the LMS algorithm can improve the approximate 

function iteratively through on-line training with arbitrary position patterns. A 

training approach combining two mentioned techniques can be applied for the 

inverse kinematics problem even with an incorrect training set. It consists of 

two steps, firstly producing an inaccurate inverse kinematic approximation by 

strict interpolation (reflecting the situation that the initial setup and application 

environments are different) and then re-correcting the network through on-line 

training by the LMS. The advantages of both training methods can deal with 

the difficulty of collecting training patterns for practical applications. The 

experimental results demonstrate that the proposed approach is effective. 

[4] B. H. Dinh, M. W. Dunnigan, D. S. Reay, “Position Control of A Mitsubishi 

PA10-6CE Manipulator Using A RBF Network For Inverse Kinematics 

Approximation”, Int. Conf. on Robotics, Vision, Information and Signal 

Processing (ROVISP2007), Penang, Malaysia, Nov. 2007, pp. 170-174. 

 Abstract: This paper describes a new approach for approximating the inverse 

kinematics of a manipulator using a RBFN (Radial Basis Function Network). A 

combination of the strict interpolation method and the LMS (Least Mean 

Square) method is used in a two phase training procedure. The strict 

interpolation method with regularly spaced position training patterns in the 

workspace can produce an approximation of the inverse kinematic function. 

Additionally, the LMS algorithm can improve the approximate function 

iteratively through on-line training with arbitrary position patterns. The 

combination of these techniques can deal with variation in the set-up of the 

visual system used to measure the position of the manipulator in the 

workspace. The experimental results demonstrate that the proposed approach is 

effective. 


