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1. Applicant (Head of researcher)
	Name with title:
	Muh.Anshar, S.T., M.Sc (Research)

	Signature
	

	Study Program
	Control system, Computer and Instrumentation (CCI)

	Department:
	Civil
	Architecture
	Geology

	
	Naval
	Mechanical
	Electrical

	Hand phone:
	0812 800 31 645

	E-mail:
	Muh.anshar@gmail.com


	Past researches: Year / Research title / Thesis presented to journals or conferences

	1.2005, Intelligent System Design for Mechatronics Application, RESCUE-ME
2.2006, High Precision Instrumentation on Automation System Design, InTER-KITs
3.2006, Adaptive Localizations of AIBO Robots in Dynamic Environment, the Eighteenth 

        Annual Postgraduate Research Students’ Conference, Sydney, Australia
4.2007, Extended Evolutionary Fast Learn-to-Walk Approach for Four-Legged Robot, the 

       International Conference on Intelligent and Unmanned Systems, ICIUS-2007, Bali, 

       Indonesia
5.2007, Extended Evolutionary Fast Learn-to-Walk Approach for Four-Legged Robot, the   

       International Journal of Bionic  Engineering
6.2008, The Bear Project: A Cognitive Approach to Robotics, the Eighteenth International 

       Conference on Automated Planning and Scheduling, ICAPS-2008, Sydney, Australia


	Curriculum Vitae of applicant

	Please attach applicant’s CV of one to two pages in A4 paper.


2.  Research Title
	A Light Beam Tracking Robot Control Unit-based FPGA Technology


3. Name of Laboratory
	Laboratory of Control System and Instrumentation


4. Research member (teaching staffs and students)*
	Name and Title
	Academic Position or educational level
	Study Program

	1.  Dr. Ir. H. Rhiza S. Sadjad, M.S.E.E
	Lecturer
	CCI

	2.  Andi Ejah Umraeni, S.T., M.T.
	Lecturer
	CCI

	3.  Ir. Zaenab Muslimin, M.T.
	Lecturer
	

	4.  Andreas Vogel, Dipl. Ing
	Guest Lecturer
	Microelectronics

	5. Sitti Fatimang
	Postgraduate Student
	CCI

	6. A.Firdauliah Mappangara
	Undergraduate Student
	CCI

	7.  Abdul M. Hamzah
	Undergraduate Student
	CCI

	8.  Ambo Aco
	Undergraduate Student
	CCI

	9.  Khaerul Arifin Rasyid
	Undergraduate Student
	CCI


*Please add rows if necessary
7. Background, objectives, and outputs of research

	Background
1. VLSI System Design on FPGA platform

In recent years Field Programmable Gate Array (FPGA) devices have become powerful and competitive solutions for implementing high complexity systems. Using nanometer technology (e.g. 40nm) both low-cost and high-end FPGA devices deliver high performance, high density and low power system designs and therefore FPGAs are ideal for high-end digital applications in wireless data communication, multi-media solutions, digital signal processing, military products, and many other market segments.
Many system implementations up to this date are based on physical designs using microprocessor solutions as processing unit combined with externally required interfaces (sensors aand actuators) and controllers. The proposed research project will deploy a FPGA target technology and thus will make use of FPGAs benefits of system-level integration and customizable systems on a programmable chip. This will not only lead to time and cost savings but also result in a competitive advantage with flexible hardware and early prototyping- the latter aspect providing a real advantage for laboratory work to any other hardware platform.
FPGA vendors provide powerful development tools. These high-quality design environments contain everything a system engineer needs to create and implement a design. Availability of complete Intellectual Property (IP) design libraries empowers the designers to concentrate on specifying the system design and developing an efficient solution.
Among others this research project will exploit the availability of embedded processors (e.g. Altera’s NIOS® II, ARM®, or Freescale, and Xilinx’s PowerPC™, or MicroBlaze), memory interface design solutions (supporting DDR3 up to 1,067 Mbps and DDR2 up to 800 Mbps), and hard or soft PCIe IP cores (integrated 3.5 or 11.3 Gbps transceivers). Together with the inherent parallelism of FPGAs the proposed hardware of the processing unit is expected to yield a high performance solution to implement a light beam tracking robot.
2. Embedded Robotics

Technology of embedded systems has been widely implemented in the broad area, from industrial until household purposes. The term of embedded systems relates to systems that having one specific task to achieve. A printer machine, for instance, by which it is only used to perform printing purposes, however, currently it is not necessarily to having only one task. Similarly, in the area of robotics where there is an emergence idea of building embedded robotics. The idea is (1) to integrate the whole processing and controlling unit (PCU) of the robot into one integrated circuit (chip-based) system, and (2) to integrate several embedded PCU into one mechanism forming a new embedded robot.

The first approach covers the traditional implementation of embedded system onto robot mechanism. One chip, typically, responsible for the whole processing and controlling purposes. Current development is by integrating more PCU chips with one chip acting as the master PCU. The tasks that the robot can cover can be more than one, but the processing and controlling is governed by the master PCU. Hence, latency issue is raised and when the workload is increase, a bottleneck will exist in the robot mechanism.

The second idea is by integrating several PCU will be a plausible way in solving the issue of latency of the first approach. The whole PCU chips work inter-independent in which allows different tasks to be performed at the same time while keeps the coordination and synchronization within the framework. 

Literature studies have shown that besides technology of small system on chip (SoC), the FPGA-based technology is the most recent technology that can be applied in the hardware implementation of both approaches in embedded systems. The advancement of technology in the area of FPGA-based has become potential ways in the course of implementation of embedded robotics.

Objective

Designing stage

This stage involves several undergraduate students in generating HDL code based interfaces on a FPGA platform which will result in HDL coded template library for variety of sensors available as training modules in the Laboratory of Control System and Instrumentation, Electrical Department Hasanuddin University.

Implementation stage

This stage focuses on the integration of HDL coded template libraries into the processing and control unit of the light beam tracking robot. Undergraduate and post-graduate students will take part in the assembly and testing processes.
Outputs
By the end of this project, we will produce:

1. HDL coded template library for a variety of sensors and actuators commonly used in the field of control systems

2. An integrated control board based FPGA technology in the processing and controlling unit of a light beam tracking robot.
The success of the project will raise some significance identified below.

1. A comprehensive understanding on the FPGA technology and HDL programming language particularly to students and lecturers at the Department of Electrical Engineering UNHAS

2. More students implement the FPGA technology with the HDL coding in the final projects for undergraduate and in the thesis project for postgraduate students.

3. More research activities in the field of hardware programming for FPGA technology.


8. Research schedule

	As previously mentioned, we can divide the research method into two stages, stage of design and stage implementation. Details of the research schedule can be seen in the table below.



9. Cost estimation

Please use the sheet attached to complete this part.

10. Name of Japanese advisor

If you have contacted any professor of Japanese university earlier to elaborate the proposal, please write down his/her information

	Name
	

	Department
	

	Faculty
	

	University
	

	E-mail
	


11. Authorization by Head of Department and Head of Laboratory

This application has been authorized as follows;

	Head of Department

	Name
	Dr. Ir. Zahir Zainuddin, M.Sc.

	Signature & Date
	

	Head of Laboratory

	Name
	Dr. Ir. H. Rhiza S. Sadjad, M.S.E.E

	Signature & Date
	


