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Abstract—

We have been developing a very high throughput WLAN
system based on IEEE802.11ac’s criteria. It combines MIMO and
OFDM technology to provide throughput over 1 Gbps for 150
feet propagation distance by using 80MHz of bandiwdth on 5GHz
frequency band. 4 by 5 antennas MIMO is set to get 2nd-order
diversity gain to maintain high throughput and performance.
Greenfield preamble with novel phase rotation is employed to
mitigate the overhead problem while reducing the peak to average
power ratio of the signals. Run test to broadcast the ultra high
definition video which resolution 4096 × 1714 pixels/frame with
30 frame/second under in-door channel model demonstrates an
excellent performance of the developed system.

Keywords—very high throughput, WLAN IEEE802.11 ac,
MIMO, OFDM, Low PAPR, Ultra HD Video Streaming

I. Introduction

In line with the exponential increment of the demand
of high throughput wireless communication, the IEEE802.11
work group have been discussing to increase the system
throughput based on user’s experience. Although the maximum
throughput of WLAN 802.11n is 600Mbps by using modula-
tion coding scheme (MCS) 31 with short guard interval (GI) on
40MHz of bandwidth [1], it still can not accomodate modern
multimedia communications which need very high throughput
wireless system. The IEEE802.11 very high throughput (VHT)
task group (TG) or known as TG-802.11ac (TGac) is formed
for this purpose, i.e. to define the standard of new WLAN
system that can provide at least 1 Gigabit of throughput. [2].
One of the points to be considered in developing this VHT
system is the usage models, i.e. the kind of applications that
can be supported by VHT system, such as high definiton (HD)
video streaming, high-speed data transfer, etc. [3], [4].

In this paper, we propose a very high throughput (VHT)
wireless system based on IEEE802.11TGac’s criteria and ex-
amine its performance through ultra HD 4K video streaming. It
combines MIMO and OFDM technology to provide throughput
over 1 Gbps for 150 feet propagation distance by utilizing
80MHz bandwith on 5Ghz frequency band. Greenfield format
is employed due to its compact form to endorse the throughput.
Novel phase rotation is employed to get low peak to average
power ratio (PAPR) of the OFDM signals on each stream.
Four transmssion streams which are received by five receive
antennas contribute 2nd-order diversity gain. This configuration

is set to maintain both high throughput and performance. [5]
Run test for streaming ultra HD video which has resolution of
4096 × 1714 pixels/frame with 30 frame/second demonstrates
an excellent performance of the developed system. The test is
conducted under in-door channel which is a modification of
channel model B of IEEE TGn [6]

This paper is organized as follows. The developed VHT
WLAN system with greenfield preamble is briefly explained
in section 2. Section 3 deals with the scenario of performance
examination by streaming the ultra HD video. In section 4,
System performance, link budget, and video quality due to
wireless transmission errors are analyzed. Finally, we draw
some conclusions and future works in section 5.

II. The VHT Wireless LAN system with Greenfield
Preamble

Block diagram of transmitter and receiver of the developed
system which based on IEEE802.11TGac’s criteria is shown
in Fig. 1 and 2. Three options of modulation coding scheme
(MCS) which define the parameteres to calculate the data rate
of this system is summarized in Table I. The timing related
constants used in this system is listed in Table II. 1.2 Gbps
throughput is accomplished by using 400ns GI on MCS K-3,
where R is the data rate, NBPS C (iss) is number of bit per sub
carrier of i-th spatial stream, NS D is number of data subcarrier,
NS P is number of pilot symbol, NCBPS is number of coded bit
per OFDM symbol, NDBPS is number of data bit per OFDM
symbol, NS S is number of spatial stream, and GI is guard
interval length.

Since the aim is boosting the throughput, greenfield (GF)
format preamble is the only choice. GF has efficient frame
format which consists of a VHT-short training field (VHT-
STF), VHT-long training fields (VHT-LTF), and a VHT-Signal
(VHT-SIG) field before the data portion (VHT-Data).

Each preamble field has 8µs duration, except the VHT-
LTFs that are used for channel estimation purpose has 4µs
duration for each. The duration of data fields may vary depend
on the intended data rate. The placement of these fields and
theirs time boundaries is shown in Figure 3.

A. Signal Description

In the VHT GF format, the transmitted signal on each
transmit chain iT X , i = 1, 2, 3, 4 is:
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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 45nm CMOS technology is used in 
this paper. 

Keywords-Access time; CMOS; DRAM; Logic circuits; Power 

Delay Product (PDP); Resonant Tunneling Diode (RTD). 

I. 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 (Cs) and an access 
transistor (Maeeess) 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 V DD 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 (V DD) or 
down to ground. 

978-1-4799-6432-1/14/$31.00 ©2014 IEEE 16 
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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 ( VDD) ilV = 

Cs + CSL Vcs-2 (1) 

Where Cs and CBL are the cell and bit-line capacitances 
respectively, V cs is voltage stored in the cell and VDD is the 
operating voltage. Usually CBL is much greater than Cs, thus 
equation (1) can be reduced to [2, 3]: 

(2) 

In this paper, the value of Ll V is assumed to be equal to 5m V 
as a worst case for a very small charge sharing produced. To 
obtain this value; the cell capacitance (Cs) will be equal to 1 Off 
and the bit-line equivalent capacitance (CBd 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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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 affordab le, is emp loyed 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 p rocess. In 
other words, it reduces the time required for every sing le scene 

capture process. 

Keywords---SemiautoltUltic stereoscopic camera system; 
microcontroller; autoltUltion 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 dis parity 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 r ig. By using the camera rig, the alignment 
and the disparity of the cameras can be adjusted 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 cu mbersome 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 re�arch is partially supp orted Iy Ministry of Science, ICT and 
Future Planning (MSlP) and Tmtitute for Information & communications 
Technology Promotion (llTP) in the Information Communication Technology 
(ICT) and Cul ture Technology (CT) Research &Development Program 2014. 
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companies enhance the production by using 3D live mon itor 
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 v ideo 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 r ig operator. For examp Ie, 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 
pos itioning by utilizing a micro controller. 

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. STEREOSCOPIC CAMERA SYSTEM OVERVIEW 

There are several methods to create 3D video have been 
proposed. The cheaper method is by reconstructing 3D video 
through 20-to-30 video converter [5], [6]. 20 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 of 20-to-30 video conversion. 
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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 shelhe 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. 

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

Fig. I. Concept of task training support 
Example of application to pouring task in casting process 

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[5]. 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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