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Diagnosis of MS from OCT Images Using Machine Learning
Algorithms and Improving Accuracy by Combining Different
Classifiers

Maryam Aboutalebian?, Nasrindokht Batenipour?®*
1. Department of Biomedical Engineering, NT.C., Islamic Azad University, Tehran, Iran
2. Department of Electrical Engineering, NT.C., Islamic Azad University, Tehran, Iran

Key words: Abstract

Multiple Sclerosis Given the importance of maintaining the health of personnel in high-risk environments (such
Machine Learning as space missions) and the need to improve health monitoring systems in the aerospace
ocT : electrical and electronic engineering industries, this study focuses on multiple sclerosis (MS).
Confusion Matrix For disease diagnosis, the Johns Hopkins Hospital database was used, containing optical

coherence tomography (OCT) images of the right retina from 35 subjects (21 MS patients
and 14 healthy individuals) collected over a 10-year period. After preprocessing the images
and extracting relevant features, three different classifiers were applied to categorize the
subjects into healthy and MS groups. Confusion matrices were obtained for the Random
Forest (RF), Support Vector Machine (SVM), and K-Nearest Neighbors (KNN) classifiers,
and the classification accuracy for each was calculated. The results showed that the RF
classifier achieved the highest accuracy (85%), while KNN had the lowest (57%). The SVM
classifier achieved an accuracy of 71%. Finally, a hybrid ensemble method based on majority
voting was applied to combine the predictions of the three classifiers. The results indicated
that by integrating the classifiers, an overall accuracy of 91% could be achieved. These
findings are consistent with those reported in recent similar studies.

*Corresponding Author’s E-mail: NdBateni@iau.ir
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The Effect of Tortuosity Parameter on Lithium Deposition Inside
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Carbon nanofibers in Half-Cell Mode
Seyed Ali Hoseini!

1. Department of electrical and computer engineering, University of Tehran, Tehran, Iran

Abstract

The study of important and influential parameters of the lithium-ion batteries' performance is
of great importance. Modeling and simulation of the structures requires a deep understanding
of the relationships governing the performance of these batteries. One of the most effective
and influential parameters in the performance of batteries is the tortuosity parameter and the
preferential accumulation of lithium in conductive structures. For this purpose, three types of
carbon nanofiber scaffolds with different structural tortuosity were modeled, and for the first
time, the tortuosity parameter in these structures was calculated through simulation. Then, for
all of these three structures, the configuration of the lithium-ion half-cell was modeled, and
the dispersion of lithiation in these structures was discussed and examined. The simulation
results revealed that increasing the structural tortuosity will cause a non-uniform distribution
of lithium in carbon nanofibers, and the lower the tortuosity parameter, the more uniformly
lithium is distributed in the conductive structures.
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Providing a new multi-path algorithm for reducing spectrum
fragmentation in Elastic Optical Networks

Yaghoub Khorasani®*, Ebrahim Chegini?
1. Department of Communication Engineering, Tabriz University of Technology, Tabriz, Iran
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Key words: Abstract

Elastic Optical Network Elastic optical networks (EON) are a suitable and promising platform to address the
Fragmentation growing global traffic demand, and many researchers have conducted extensive studies
Bandwidth . to improve parameters such as energy consumption and crosstalk in these networks. One
Energy Consumption of the key challenges in flexible optical networks is spectrum fragmentation. To address

this challenge, two general approaches have been proposed: reactive and proactive.
Multi-path routing is one of the strategies under the reactive approach. In this strategy,
the requested spectrum of each demand is divided into smaller segments, and each
segment is transmitted to the destination via an independent path. While spectrum
fragmentation in such algorithms is significantly reduced, some existing algorithms fail
to utilize the available bandwidth optimally due to inefficient spectrum partitioning. This
leads to reduced bandwidth efficiency. This paper proposes a novel multi-path algorithm
that fully utilizes the available bandwidth. Simulation results demonstrate that the
proposed algorithm not only reduces the blocking probability of incoming requests but
also significantly improves bandwidth efficiency compared to similar approaches.

*Corresonding author’s E-mail: Yaghoubkhorasani@gmail.com
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Vf- End IF

VO- If i=3and Gap={}

\Vo- Use slots 291 to 297 from core 0
or use slots 288 to 296 from core 1 and 2

VY- End IF

Y A= If i=4and Gap={}

ya- Use slots 296 to 300 from core 1 and 2
or slots 297-300 of cor0

L End IF

Y- Remain_FS =remain FS—S

Yy- End IF

YY- End For

Yf- End For

YO-  IF(Remain_FS=0)

Yé_ Fori=0 to C-1

YY Assign the found spectrum starting from Gap(7)

on core i to connection

YA- Break

Ya- End For

v.- Else

Y- Block request

¥YY- EndIf
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FY AP ALY N sy 4 gle as SBR wals oxine # -
9 1oy See yee K dap 5" Cwl FOR dil> 0 a3 ol o #F
o P3P ey A de aea VoS 5 aes e )18 I ws | wake
350 5 Sz y0 i Gl @ (pgase SBR Lululyy ats j0 aigd 0
Casbew 3l pamass glp a5 cwl S8 Lls 0,8 e 8 eolatul
a5 L oablie L 5l mlis o ke &5 Cewl o0y 3 eolawl SMART-FIT
ol slass a8l (5,8 b el jo Lvel ol ol vz sl cads ol &S
03l e ¥Y g A ol b gl Sy w4 ailb Ve b o
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OPT-SBMC-RSCA 3,65l azil 54.4s OPTY-SBMC-RSCA
L oSl 4 auwe ;2 OPT-SBMC-RSCA oo ,6SUl jo .ol
wiws o sl Sl o ojlail ulul 15 0gd o padl astive o)l
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Input:
b: number of required FS by a now connection

C: number of considered cores
SBR[0]=2° , SBR[1]=2",...SBR[C-1]=2¢"!

Output: Connection setup

V- Fori=0to C-1

Y- SBR[i] =2¢1

Y- End For

¥ Remain_FS = required FS

O- For j=1tok

[ Path = get j-th path

V- For i=C-1t00

A IF (Remain FS # 0)

q- Z = Int (Remain_FS/SBR[i])
) oo S=Zx SBRJ[i]

VY- Gap = Find-Smart-Free-Gap
\Y- Ifi = ] and Gap={}

VY- Use slots 258 to 290 from core 0
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performance of metal-oxide-semiconductor field-effect transistors
(MOSFETs) using the key parameter of inversion coefficient
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Key words: Abstract
MOS (Metal The integrated circuit design and manufacturing industry has led to the explosive
Oxide

: development of information technology in the past six decades and has acted as a
Semiconductor), ful . £ h ivilization by ad . d .
IC (Inversion powerful engine of contemporary human civilization by advancing modern computing.
Coefficient), wi ~ The main factor in the progress of this industry is the refinement of manufacturing
(Weak Inversion),  technology (shrinking the transistor channel length) of MOS devices, which in this paper

MI (Moderate will examine its effect on the characteristics and performance trade-offs of MOS devices
%}’Zj"‘m)' ST in terms of the key design parameter of the inversion coefficient (IC) in all inversion
Invers?on), RF regions (WI, MI and SI). These performance trade-offs include physical dimensions,
(Radio bias voltages, small signal parameters, signal distortion, intrinsic voltage gain, intrinsic
Frequency) and non-intrinsic bandwidths, thermal noise, flicker noise, manufacturing process

mismatch, leakage current and RF circuit figure of merits in terms of IC in 90nm and
180nm manufacturing technologies. Through the graphical display and sweep of the
performances in terms of IC in two different manufacturing technologies, it is possible
to select the desired trade-offs with the refinement of the process. Finally, an operational
plane for the MOS device is introduced, which can be used to select appropriate bias
points for transistors to map the tradeoffs for optimal device performance as the
technology becomes more refined in the desired circuit.
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Parameter Description Value for nMOS | Value for pMOS Unit
t, Oxide Thickness Y/¥vY Y/ nm
W, Low Field Mobility fo¥ a2 pA/ V"
Y Body Effect Factor VAR AR v\/Y

Vet Saturation Velocity ARARER AARERE m/s
o Velocity Saturation Transition Exponent V/Ve APAR: --
n Slope Factor VY VY --

Vr. Threshold Voltage YV Ny Y
0 Mobility Reduction Factor /8 /FA v
B Exponent for Velocity Saturation and VFMR Effects /A /4 --

DL Lateral Diffusion at Length ARE ARE pm

DW Lateral Diffusion at Width VAR /) um

AF Flicker Noise Slope AL V4 --

op Half of Fermi Potential DARRA /¥Y v

Lyin Minimum Channel Length /9 /4 um

Optional user design inputs
f Operation Frequency \ \ Hz

Vpp Supply Voltage - - v

Vg Source-Body Voltage - - \%

Vbs Drain-Source Voltage - - \4
T Temperature Yoo Yoo K

CMOS ¢35 51 1ANM (5353535 55 PMOS 5IMOS (slo ygiy 3153 (6152 EKV o aiaT 3 i s sy 1) Jgor
Parameter Description Value for nMOS | Value for pMOS Unit

t, Oxide Thickness \7Al \7Al nm

i, Low Field Mobility FYY AT pA/ VY

Y Body Effect Factor ot /7 v/
Vet Saturation Velocity 4.704/+9 YONY L 7/A m/s

o Velocity Saturation Transition Exponent Al VY --

n Slope Factor V/Yo VY -
Vr. Threshold Voltage VAL AN \Y%

0 Mobility Reduction Factor /YA AR v

B Exponent for Velocity Saturation and VFMR Effects /A +/4 -
DL Lateral Diffusion at Length /YA AT um
DW Lateral Diffusion at Width . . um
AF Flicker Noise Slope /Ao Vo -

é, Half of Fermi Potential J¥YO J¥YO A%
Lo Minimum Channel Length YA YA um

Optional user design inputs

f Operation Frequency ) ) Hz
Vobp Supply Voltage - - v
Vg Source-Body Voltage - - \'%

Vs Drain-Source Voltage - - \'%
T Temperature A Yo K

Y4
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Design of Low-Power Approximate Multipliers Based on
Spintronic MTJ/FIinFET Technology for Image Processing
Applications

Behrang Hadian Siahkalmahalleh'
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Engineering, Tehran, Iran.

Key words: Abstract

Spintronic With the scaling down of transistor dimensions, power consumption and static power
Approximate Computing have become fundamental challenges. Numerous solutions have been proposed to
MT1J . enhance efficiency, including FinFET technology, spintronic devices such as
Power consumption Magnetic Tunnel Junctions (MTJs), and approximate computing. FinFET mitigates

Image Processing

- scaling issues through improved channel control, while spintronic devices offer
Multiplier

advantages such as non-volatility and compatibility. Approximate computing also
achieves significant improvements in power, delay, and area parameters by reducing
precision. This paper introduces two low-power spintronic/FinFET approximate 4:2
compressors for in-memory computing. Simulations performed with HSPICE in a 7-
nm technology node using the SHE-MTJ model demonstrate that the proposed
designs drastically reduce energy consumption and the number of elements
(transistors and MTJs). Compared to the exact design, the first and second
compressors exhibit 31% and 65% reduction in power, 18% and 4% reduction in
read delay, and 53% and 59% reduction in transistor count, respectively. The
accuracy of the compressors was evaluated using mean error distance (MED) and
error probability (EP) metrics, and their performance in image processing
applications was verified using MATLAB. The results confirm the high competence
of these designs for image processing applications.
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Low field mobility (p.) Y.ecm"/V.s | YfYcem'/Vs
Gate Work Function (®wm) FINY eV FIYYY eV
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Design of a three-stage amplifier with Miller cascade compensation
and damping current control

Mohsen Roshanaeil”, Akbar Asgharzadeh?
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Iran
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Key words: Abstract
Wide capacitive load This paper presents a frequency compensation method for three-stage amplifiers
Transconductance amplifier capable of driving capacitive loads in the picofarad to nanofarad range. By using
Cascadeﬁ?q“ency the Miller cascade compensation method, the frequency of the non-dominant mixed
f)ompe,"s‘mo” pole is effectively increased and the physical dimensions of the compensation
amping current capacitors are also reduced. A loop is introduced to control the internal damping
Quality factor current to adapt this current when the capacitive load capacitance C. changes
Transitional guidance p P p L Y

significantly. This loop determines how much current should be injected into the
corresponding parasitic node to control the mixed pole quality factor in such a way
that the frequency peak in the gain curve and the settling time of the proposed
amplifier do not affect the closed-loop step response. Also, a zero in the left half
plane (LHP) is introduced to increase the phase margin and a feedforward
transconductance stage is placed in parallel to it to improve the slew rate (SR).
Simulations performed in 0.18 pym CMOS technology confirm that this amplifier
can handle a capacitive load of 300 picofarads to 2 nanofarads with a minimum
bandwidth of 1.43 MHz and a phase margin of 41 degrees, while the nominal supply
voltage is 1 V and the power consumption is 14.3 uW.

* Corresponding author’s E-mail: roshanaiemohsen@gmail.com
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