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Multi-User MIMO Wireless System -From Theory to Chip Design

Speaker’s Biography:

Hiroshi Ochi is a professor in Computer Science and
Electronics of Kyushu Institute of Technology in Fukuoka,
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And then, he decided to focus on producing useful tools and services from an
engineer's point of views.
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ANFIS Application for Calculating
Inverse Kinematics of Programmable Universal
Machine for Assembly (PUMA) Robot

Hugo Adeodatus Hendarto
Master Degree of Mechanical Engineering,
Diponegoro University, Indonesia
hugo.hendarto@yahoo.com

This paper focused on the robot arm’s kinematics problem or
the connection between angle in each joint and the end-effector’s
position.f Forward kinematics problem will be deduced using D-H
(Denavit— Hartenberg) parameter method. The inverse kinematics
problem will be solved using ANFIS (Adaptive Neuro-Fuzzy
Inference System) instead of calculating the solution. ANFIS is a
feature in MATLAB using ANFIS toolbox. PUMA 560 robot arm
virtual model is used in this paper. Three ANFIS training
conditions are made to test the influence of training conditions
with the result’s performance. The difference between end
effector’s position that using ANFIS and from calculation in
forward kinematics will be calculated to test the end effector’s
position error. By making ANFIS solutions with three different
MFs (Membership Functions), influence of MF number are
known. With more MF will decrease the position’s error. The most
MF in this paper is 10 MFs resulting position error by 27.974mm.

Keywords—Arm robot; PUMA 560; forward kinematics; inverse
kinematics; ANFIS

[.  INTRODUCTION

Consumer demand of products are always increasing both in
terms of quantity and quality with a good price. Automated
production system will be very useful to overcome this situation.
In Indonesia, there are many industries that still using non
automated system. This is caused by automating the production
system’s cost in Indonesia are still high, or man power are still
not so expensive compared with automating the system.

However, non automated system still have many drawbacks
in production time, stability of the products quality and quantity.
Because such condition, automation developing is needed, so
that the automation system will be more affordable in Indonesia.

There are a lot of automated machines used in automation.
One of the common automated machine is an arm robot or a
manipulator robot. This robot can be used for many tasks e.g.
moving objects, welding, painting, assembling, etc. In this
paper, PUMA 500 series configuration is used. This industrial
robot is developed by Victor Scheinmann under Unimation
robot industry [1].

PUMA 500 series’ configuration can be seen on Fig. 1[2].
This arm robot has six DOF (degree of freedom), with servo
motors as the actuator [2]. This robot will be modeled and
simulated, so forward and inverse kinematics can be solved and
proved.

978-1-4799-6432-1/14/$31.00 ©2014 |IEEE

Munadi
Department of Mechanical Engineering,
Diponegoro University, Indonesia
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Fig. 1. PUMA 560 dimension [2].

To develop arm robot’s controller, forward and inverse
kinematics are needed. D-H parameter will be used for solving
the forward kinematics problem [3]. However, inverse
kinematics solution has always been a problem in every robot’s
controller designing due to its complexity and more than one
possible solution for each position, whereas inverse kinematics
is used in defining motor’s rotation from desired end effector’s
position. Inverse kinematics also used to smoothen robot’s
movement and moving the end effector in line, circle, or another
trajectory. To overcome this difficulty, ANFIS is used to solve
the inverse kinematics so that there is no need to calculate
inverse kinematics solution. And then, the result from those
solution will be tested in the simulation.

ANFIS has been used for DC-DC step down converter [4],
controlling autonomous flight system [5], ANFIS tuning of PID
controller for hydraulically driven parallel robot machine [6],
water flow rate [7], etc. Another uses of ANFIS is to solve
inverse kinematics problem. There are some papers that use
ANFIS in solving the inverse kinematics problem.

Srinivasan Alavandar, M. J. Nigam made a paper about
Neuro-Fuzzy based approach for inverse kinematics solution of
industrial robot manipulators [8]. The paper solved 3 Degree of
Freedom (DOF) arm robot’s kinematics problem. They made
inverse kinematics solution with both ANFIS and calculation to
test the result’s performance by comparing the deduced angle
with ANFIS’s angle.
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Enhancement of DRAMs Performance Using
Resonant Tunneling Diode Buftfer

Ahmed Lutfi Elgreatly', Ahmed Ahmed Shaaban

Dep. of Electrical Engineering
Faculty of Engineering, Port-Said University
Port-Said, Egypt
'eng.ahmed_lutfi@hotmail.com, *dessouki2000@yahoo.com

Abstract—DRAM industry has gained most of the interest in
the memory chip industry in the last decades for its high density
(due to its simple structure) and lower power consumption. As the
density of DRAM chips increased, the bit-line parasitic
capacitances increased and many problems appeared such as
increased power consumption and larger read/write access times
which gave great attention to improve the design of the CMOS
sense amplifier used in the memory chip for its great effects on
memory access time, overall memory power dissipation and chip
density.

In this paper, we introduce one of the most effective solutions
to increase the performance of the advanced high density DRAMs
by replacing the sense amplifier circuit with a specially designed
logic buffer circuit based on Resonant Tunneling Diode (RTD)
that can be fabricated in Nano-scale and exhibit higher operation
speed with lower power consumption and higher chip density.
The proposed design improves the Power Delay Product (PDP) by
about 36% compared with that in conventional RTD-CMOS
sense amplifier and 15% compared with that in conventional
CMOS sense amplifier. The 4Snm CMOS technology is used in
this paper.

Keywords—Access time; CMOS; DRAM; Logic circuits; Power
Delay Product (PDP); Resonant Tunneling Diode (RTD).

[. INTRODUCTION

DRAM cell has a very simple structure shown in
Fig.1, which makes it easily implemented in arrays, this simple
structure made DRAMs widely used in most of recent
applications. It consists of a cell capacitance (C) and an access
transistor (M,eess) between the bit-line (BL) and the cell
capacitance which is controlled by the word-line (WL). The
bit-line is connected to a differential sense amplifier to sense
the voltage stored in the cell capacitance and pulls the bit-line
to Vpp or ground according to the value of the sensed voltage
[1,2].

Sense amplifiers are one of the most essential circuits in the
periphery of DRAMs. They sense the voltage stored in the bit-
line that results from the charge sharing between the cell
capacitance and the bit-line capacitance. According to this
value it pulls the bit-line up to the supply voltage (Vpp) or
down to ground.

978-1-4799-6432-1/14/$31.00 ©2014 IEEE
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El-Sayed M. El-Rabaie

Dep. of Electronics and Communications Engineering
Faculty of Electronic Engineering, Minoufiya University
Minoufiya, Egypt
elsayedelrabaie@gmail.com
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Fig. 1. DRAM cell [1].

The voltage shared must be sufficient enough for the sensing
operation to work correctly; it can be expressed as follows
[2, 3]:

Cs

AV = —2

Too) ™

(VCS 2
Where Cg and Cpg; are the cell and bit-line capacitances
respectively, V¢g is voltage stored in the cell and Vpp is the
operating voltage. Usually Cgp is much greater than Cg, thus
equation (1) can be reduced to [2, 3]:

Cs
AV = —
CBL

) ®

(ves -

In this paper, the value of AV is assumed to be equal to SmV
as a worst case for a very small charge sharing produced. To
obtain this value; the cell capacitance (C,) will be equal to 10fF
and the bit-line equivalent capacitance (Cgp) will be equal to
500fF.

The CMOS sense amplifier design is facing many problems
that greatly affect the performance of the memory chip. One of
these problems is the CMOS technology scaling; it results in a
significant increase in the leakage current of the CMOS
devices which increases the power consumption. Also, the
increased parasitic capacitances that come with advanced high
density CMOS memories increase the power consumed and the
read/write access times [6,7].
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Development of Microcontroller-based Stereoscopic
Camera Rig Positioning System

Julian ITham, Wan-Y oung Chung

Department of Electronic Engineering
Pukyong National University
Busan, Korea
Email: ilhamjulian@gmail.com, wychung@pknu.ac.kr

Abstract—A camera rig operator of stereoscopic camera
system mostly adjusts a pair of camera manually when trying to
make a 3D video that has good image depth. However, the
process of this cameras positioning is cumbersome and time-
consuming. In this paper, in order to solve those problems we
develop a semiautomatic stereoscopic camera system; different
from other works where a microcontroller, which considered
low-cost and affordable, is employed to handle automation
process of the system. Nevertheless, the camera rig operator is
still required to carry out some manual processes such as
inserting required parameters. In this system, the object
distances approach is utilized; some object distance parameters,
which obtained by a laser range finder, are entered into
mathematical expressions in order to obtain correct positions of
two cameras.. Based on experimental results, our proposed
system enhances the process of the video capture process. In
other words, it reduces the time required for every single scene
capture process.

Keywords—Semiautomatic  stereoscopic  camera  system;
microcontroller; automation process; object distances approach

I. INTRODUCTION

Stereoscopic camera system is a method to create three
dimensional (3D) video. This technique actually adopts human
visual system where there are two identical cameras used to
represent two human eyes. Thus, the two captured videos,
which are fused, can deliver depth of perception for presenting
3D illusion to human eyes. Furthermore, the two images must
be aligned properly, including with correct disparity to avoid
visual discomfort that could lead to eyestrain and visual fatigue
to viewers. As such, to obtain the proper 3D videos, the
cameras must be placed on a holder horizontally called
stereoscopic camera rig. By using the camera rig, the alignment
and the disparity of the cameras can beadjusted easily.

In recent years, the demand of the 3D video format is
increasing. Herein, the 3D video can be watched not only in
cinema theaters like many years ago, but anywhere as a lot of
consumer devices such as 3D television, monitor, handphone,
etc. are able to play 3D video format. However, from 3D video
production point of view, the process is still cumbersome and
time-consuming. A common way to adjust the position of the
cameras is manually by a camera rig operator. In this case, a
skilled camera rig operator is required. Big 3D movie

This research is partially supported by Ministry of Science, ICT and
Future Planning (MSIP) and Institute for Information & communications
Technology Promotion (IITP) in the Information Communication Technology
(ICT) and Culture Technology (CT) Research & Develo pment Program 2014 .
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companies enhance the production by using 3D live monitor
equipment to assess the 3D effects during 3D video capture
process [1], [2]. Another way is by optimizing the video
combination process in post-production step [3].

In our opinion, optimizing the 3D video production during
the video capture process could reduce workloads of video
editing in post-production step and reduce the time required of
video capture process itself since it is very dependent on
assessment result of the camera rig operator. For example, even
skilled camera rig could make a mistaken perceived depth of
3D images or videos that can cause visual fatigue to the
viewers. In this case, the 3D images or video must be corrected
and reevaluated in post-production step. Furthermore,
dependent on subjective assessment of 3D video or image
quality is obviously more time-consuming instead of objective
assessment. Our laboratory had already evaluated about
relationship between stereoscopic camera position and 3D
image quality based on several objects position [10]; thus by
following the same path, subjective assessment could be
omitted and reduce time consumption. Several approaches in
order to optimize video capture process have been proposed by
utilizing a field programmable gate array (FPGA), and a
programmable logic controller (PLC) [2], [4]. In this paper, we
propose an automation system for the stereoscopic camera rig
positioning by utilizing a microcontroller.

Microcontroller is a combination of central processing unit
(CPU), memory, and input or output that integrated into small
form integrated circuit (IC). It usually has lower price than
FPGA or PLC and is intended to be used for low cost
electronic system.

II.

There are several methods to create 3D video have been
proposed. The cheaper method is by reconstructing 3D video
through 2D-to-3D video converter [5], [6]. 2D video
manipulation is the essential technique in this method so as to
extract the depth information of the video. This kind of method
is very useful to remake the old time 2D movies into 3D
format. However, since the 3D effects desired from the 3D
movies are basically the effects that people want to feel like in
real life; therefore, the stereoscopic camera system is more
preferred instead of2D-to-3D video conversion.

STEREOSCOPIC CAMERA SYSTEM OVERVIEW
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Training Support for Pouring Task in Casting Process
using Stereoscopic Video See-through Display

- Presentation of Molten Metal Flow Simulation Based on Captured Task Motion -

Kazuyo IWAMOTO, Hitoshi TOKUNAGA, Toshimitsu OKANE
National Institute of Advanced Industrial Science and Technology
Tsukuba-shi Japan
k.iwamoto@aist.go.jp

Abstract—The work support technology using augmented reality
has been researched in the field of manufacturing. It is the
technology that can present appropriate instructions to a worker.
Thereby, the worker performs a task requiring an advanced skill
even if she/he is not an expert. In this technology, most of work
instructions are presented while the worker is working. However,
there are many manufacturing tasks that is difficult to be retried
when it fails. In order to deal with such tasks, a training support
technology that a worker can train tasks beforehand using
augmented reality is proposed. This technology can present
simulated task results according to the motion of the worker. As
a simulation result, for example, the worker can see internal state
of the work object. And she/he can train as many times as she/he
wants. Therefore, her/his skills can be improved through trial
and error. In this paper, a concept of task training support
technology is introduced. To realize the concept, the pouring task
in casting process is selected as a target task and the prototype
system is constructed. Then, the evaluation results of pouring
task training using the prototype system are reported.

Keywords- Training support, Work support, Casting, SPH,
Augmented reality, Virtual reality, Video see-through display, High
resolution, HMD

I. INTRODUCTION

In the manufacturing field, there is a problem with shortage
of experts because of aging. In order to cope with this, the work
support technology has been developed[1][2]. It is a technology
that a worker can perform tasks efficiently even if she/he is not
an expert by presenting the appropriate instructions
corresponding to the situation at that time. In this technology,
the work instructions are presented while the task is actually
being executed. However, there are many manufacturing tasks
that can not be retried if a worker fails, or that has a risk of
large loss of cost. For such tasks, it is preferable that the task
training is performed beforehand. In order to realize it, we
propose the training support technology so that workers can
practice in advance and their skill levels are expected to be
efficiently improved. Fig. 1 shows the concept of task training
support. A worker is looking at a work object through an image
presented from the display device such as video see-through
display. And the worker can practice by seeing not only the
computer graphics but also practical work objects, and work
tools that are used in the actual tasks. When the task operation
is carried out by using work tools, the task motion is recorded.
The simulation is executed on the basis of the recorded motion.
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Then, computer graphics (CG) of the simulation results is
superimposed on the work object using augmented reality and
the superimposed moving image is presented to the worker. As
an example of the moving image, the worker is able to observe
the molten metal flows into the mold as shown in Fig. 1. In this
technology, the simulation result is changed according to the
task motion. Therefore, through the moving image, the worker
can evaluate whether the worker's previous task motion had
gone well or not. Here, only simulation is performed on this
training, and the actual task is not performed. Thus, the worker
can practice it repeatedly through trial and error and it is
expected her/his skills are improved. However, depending on
the target task, it is necessary to appropriately choose the
method of the motion detection and the simulation and so on.

As similar studies in manufacturing field, the assembly
operation and maintenance that uses augmented reality are also
studied[3][4]. They can also be used for the task training.
Furthermore, the training system for the welding task is
developed[S]. It can analyzed and evaluated the workers
operation. However, the systems that can present the simulated
task results according to the worker's motion such as the task
training support we propose are hardly developed.
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