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Fuzzy Bitrate Control for Multiview HEVC Video
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Abstract

Digital images and videos are among the signals exchanged in digital aerial communication systems. However,
bandwidth limitations and buffer size constraints are among the challenges in transmitting this category of signals. To
address this, a tool called a Bitrate Controller is used. This paper proposes a Fuzzy Bitrate Controller (FRC) for the
MV-HEVC standard. The FRC utilizes separate virtual buffers for each view to enforce bitstream buffering constraints.
This method controls the bitrate of all views by adjusting the Quantization Parameter (QP) at the Group-of-Pictures
(GOP) level. The proposed controller prevents unnecessary QP fluctuations, as this factor directly impacts the stability
of the perceptual quality of the reconstructed video. Finally, the aforementioned controller was implemented and tested
in the standard reference software. Experimental results prove that the proposed controller achieves the target bitrate
with 44, «Z accuracy and adheres to the buffer constraints. Furthermore, the rate-distortion performance of the FRC
is only +,+Y dB worse than the fixed quantization parameter encoding method.

Keyword: Bit rate, Control, Fuzzy, Multiview, Video, Standard MV-HEC
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\. Membership Functions (MSFs)
Y. Singleton fuzzifier

Y. Center average deffuzifier
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Y. I-Frame
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Interpretation of MOS Transistor Performance Trade-offs in Analog and RF Circuits
Using the Inversion Coefficient and the EKV Model
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Abstract

In this paper, the performance trade-offs of a MOSFET are first analyzed in terms of the key design parameter, the
Inversion Coefficient (IC), using the EKV model across weak inversion (WI), moderate inversion (MI), and strong
inversion (SI) regions. These performance trade-offs include physical dimensions, bias voltages, small-signal
parameters, signal distortion, intrinsic voltage gain, intrinsic and extrinsic bandwidths, thermal noise, flicker noise,
process-induced mismatch, leakage current, and RF circuit figures of merit as functions of the IC in a 4 * nm fabrication
technology. Through graphical representation and sweeping the performance metrics versus IC, designers are enabled
to select their desired trade-offs. Subsequently, a design space for the MOSFET is introduced, which assists in selecting
appropriate transistor bias points to map optimal device performance trade-offs onto the target circuit. To demonstrate
the usefulness of this design methodology, the important linearity characteristic (AIPY) in single-stage and cascode
differential amplifiers is interpreted in terms of the Inversion Coefficient, and the optimal biasing point for the circuit's
active devices is determined. Finally, to validate the proposed design approach, the obtained results are compared with
simulation results using TSMC's +,YA um technology.
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BVA vs IC for L=0.18um, nMOS device in a 0.18um CMOS process
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Abstract

In this paper, a novel duplexer is presented based on the change in the refraction angle when a surface wave passes
from a scalar impedance surface to a tensor impedance surface. This structure utilizes an artificial impedance surface
alongside a tensor impedance surface, together with three launchers to excite the surface wave. To achieve the
duplexer, the structure is designed using printed circuit technology in such a way that a microwave duplexer is realized
by leveraging the change in refraction angle during the transition from the scalar to the tensor surface. Additionally,
three launchers are used to excite the surface wave on the structure and to receive it. Measurement results in the YA, ¢
GHz and Y),% GHz bands show that this structure has insertion losses of ¢, dB and °,) dB, and isolation levels of
1,7 dB and ¢+ dB, respectively. The results from the mathematical modeling and simulation of the structure's
insertion loss and isolation show very good agreement. Furthermore, validating the feasibility of realizing a surface
wave duplexer is one of the most important outcomes of this paper.
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A new routing and allocation algorithm in flexible optical networks (R'EF)
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Abstract

Flexible optical networks have been proposed as a suitable platform for providing the required bandwidth to meet the
growing public demands. Bandwidth fragmentation and energy management are among the most important issues that
have been considered in flexible optical networks. This paper presents an integrated algorithm, called R 'EF, which in
the first step, considers energy reduction parameters and, based on energy, sorts all existing paths between the source
and destination, and the path with the lowest energy consumption is selected. In the second step, based on the golden
metric, the cores are sorted, and the core with the least amount of bandwidth fragmentation is selected as the desired
core. In the third step, suitable gaps are determined and allocated based on the Smart-Fit (SF) allocation policy.
Simulation results show that the proposed algorithm reduces the blocking rate by 47 compared to other proposed
methods and has reduced the negative effects of bandwidth fragmentation on bandwidth.
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Inputs
S: number of all paths between source and destination
Path; : The i path between the source and destination
b: Number of FSs required by the new connection
C: the core number on which the connection must be setup
Output:
free blocks for a given connection request are found
- counter = -

Y- sortall paths between source and destination based on energy
//the path with the lowest energy is the first path)
Y- Fori=1/to S //scan all paths between source and destination

¢- sortall cores in path; based on fragmentation value //using
the Golden metric

°- For j=Yto C //for each core in path

- Scan all gaps based on Smart-fit
& If (there is a suitable gap)

A- Counter=1

- Allocate the appropriate slot to the input request
Voo break

- End If

VY- End For

Iy If (counter=1)

AR5 break

Vou End If

V%~ End For

YV- If (counter=+)

YA- Block request

Va- End If
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Active noise control using adaptive filters, implemented in a single-channel duct and a
multi-channel cockpit
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Abstract

Nowadays, the elimination of noise pollution in sensitive locations such as cockpits and navigation rooms
has become particularly important. Approaches exist for real-time active noise cancellation, which is realized
using adaptive filters. Therefore, this paper first examines the principles of adaptive filters and introduces a
number of widely-used algorithms in active noise cancellation systems, simulating the behavior of each
algorithm in MATLAB software. Then, it discusses the principles of the active noise cancellation system in
a duct (single-channel) and in the cockpit (multi-channel). One of the most important parts of this section is
determining the transfer function of the desired acoustic environment, which is achieved through practical
experiments. The simulation results of the mentioned system in MATLAB software clearly show that the
multi-channel system can reduce single-tone acoustic noise by approximately )+ dB, and the single-channel
system by about © dB.
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Presenting a Novel Method Based on Current-Mode Logic to Improve the Speed and

Power Consumption of Logic Gates
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Abstract

Current-mode logics have become an attractive option for circuit design due to significant advantages such
as low power consumption, stable power consumption over a wide frequency range, immunity to common-
mode noise, and higher output swing, particularly in low-voltage wired and wireless applications. This paper
presents a novel design called Folded Multiple-Valued Current-Mode Logic (FMVCML) for implementing
logic functions with more than two inputs. The circuit is designed by folding fully differential pairs, replacing
NMOS and PMOS differential pairs, and employing appropriate current mirrors between blocks. This design
enables the gates to operate at a voltage equal to that required by a standard current-mode logic inverter
(approximately *,1V). The paper details the circuit analysis, optimization, and implementation approaches
of the design. Post-layout simulation results using a standard YA+nm CMOS technology show that in the
implementation of a multiplier gate, the power consumption is reduced by YY7/, Y17, and Y£7/ compared to
conventional Current-Mode Logic (CML), Multiple-Valued Current-Mode Logic (MVCML), and Folded
Multiple-Valued Current-Mode Logic (FMVCML), respectively. Furthermore, the Power-Delay Product
(PDP) of the proposed logic is reduced by ©Y7, 4,A%, and YY7. compared to CML, MVCML, and FMVCML,
respectively. Simulations in newer PTM ¢°nm and PTM YYnm technologies confirm the performance

improvement of the proposed method.
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