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Abstract

Cloud computing is a computing model that uses three instance, on-
demand, reserved, and spot, to provide resources to users. The price of spot
instances is on average lower than other patterns and fluctuates based on
supply and demand. When a user requests a spot instance, they must
provide an offer. Only if the price offered by the user is higher than the spot
price, the user can use this type of resources. Therefore, predicting the price
of spot instances is very important and challenging. Forecasting such
dynamic time series that follow the nonlinear model requires intelligent
tools such as neural networks to be able to predict the future values with
the least error by observing the values of a time series. Therefore, the
reliability and as a result the quality of the service is improved. For this
purpose, we considered Amazon EC2 as an experimental platform and used
the spot price history to predict the future price by building a new model
based on deep learning. The obtained results showed that the model
presented in the article based on the proposed structure of MGRU(modified
GRU) can well predict nonlinear values and perform better than other
methods used in this field.

Keywords: Spot price prediction, Cloud computing, Deep neural network,
Modified GRU(MGRU).

Highlights
Examining deep learning structures for predicting time series.

Providing an efficient and powerful algorithm to analyze the historical developments of Amazon EC2 spot prices
and predict the future price of resources.

Presenting a proposed architecture based on modified GRU (MGRU).

Forecasting price trends in the future with the aim of improving the quality of services.

Accurate prediction of real-world time series with highly volatile data.

Citation: SS. Nezamdoust, MA. Pourmina, and F. Razzazi, “Spot Price Prediction of Resources in Cloud Computing by
Proposing a New Structure in Deep Learning Method Considering the Level of QOS,” Journal of Southern
Communication Engineering, vol. 14, no. 54, pp. 1-16, 2025, d0i:10.30495/jce.2025.1993480.1327, [in Persian].
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Figure 1: quantum realization of NOT gate [31]
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Figure 7: reversible N1 logical block: (a) block diagram and (b) quantum realization [39]
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Figure 8: flowchart of non-restoring divider [16, 40]
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Figure 10: quantum realization of parity-preserving reversible n-bit multiplexer
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Figure 16: proposed parity-preserving reversible n-bit non-restoring divider circuit
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Figure 17: comparison chart of reversible register
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Table 8: comparison of proposed reversible PIPO left-shift register with previous works
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Table 9: comparison results of proposed reversible divider with previous works
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Abstract

System identification is a method of identification or measuring a
mathematical model of a system by measuring the inputs and outputs of the
system. In this paper we apply the Genetic Algorithm (GA) approach to
model a photovoltaic (PV) systems with a Wiener-Hammerstein structure.
Non-linear dynamic systems have both dynamic elements (energy storage
elements) and in these types of systems there are non-linear relationships
between some variables. If in such systems it can be assumed that dynamic
parts and non-linear parts are separable, they can be modeled with the
structures of block-oriented models. These types of models are composed
of a combination of linear dynamic block(s) and static nonlinear block(s).
This approach is concerned with the estimation of a photovoltaic (PV)
system based on observed data. The nonlinear input and output are taken
from the irradiance and DC output current data of the real system,
respectively. The simulation results revealed the effectiveness and
robustness of the proposed model using a genetic algorithm. The simulation
results show an MSE value of 0.000774 for normal operation of the PV
system and 0.009863 for the shading effect between the estimated and

reference information rates.

Keywords: System Identification, Wiener-Hammerstein Model, Photovoltaic
(PV) System, Genetic Algorithm.

Highlights

e |dentifying the photovoltaic system in normal and shadow operating conditions.

e  Using the block-oriented model.

e  Using Wiener-Hammerstein model optimized with genetic algorithm.
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Table 1. Model parameters (under

normal operation)

Parameters Values Equations for the nonlinear Wiener-
Hammerstein model
a -1.11 x =-1.11u* -1.12u +0.59
ay -1.12
as 0.59
by 031 ~0.312 - 0.22
b, -0.22 F[x] = 2' :
1 0.02 0.02z" +3.57z+ 2.36
C, 3.57
C3 2.36
d 351 - 2 —
dz 126 Yestimated = 3-21r" +4.26r —0.86
ds -0.86
Mean Square Error (MSE) 0.000774
(Gl 0 ,Sles co5) Joo slo el )b Y g
Table 2. Model parameters (under shadow function)
Parameters Values Equations for the nonlinear Wiener-
Hammerstein model
al -0.37 x =-0.37u® —3.74u +0.086
a2 3.74
a3 0.086
b1 1126 1.126z +1.545
b2 1.545 F[x] = '2 :
cl 0.44 0.44z° +4.432 +4.18
c2 443
c3 4.18
d1 -0.751 - 2 _
& 52 Yestimated = 0.7511r° +2.22r-0.81
d3 -0.81
Mean Square Error (MSE) 0.009863
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Abstract

Due to the better common-mode elimination of power supply voltage and
sub-substrate noise, the differential ring oscillator (DRO) performs better
than the single-ended ring oscillator (SERO) in both analog and digital
integrated circuits. Also, it is easy to achieve high frequency performance
with in-phase and quadrature outputs in a differential ring oscillator. For this
purpose, in this research, the design and simulation of a three-stage
differential voltage controlled circular oscillator (DVCRO) based on carbon
nanotube field effect transistor (CNTFET) is presented, whose oscillation
frequency can be changed by changing the control voltage of the proposed
delay cell structure. A very wide range changed from 45.7 GHz to 110.18
GHz, and at the same time, its power consumption is in the range of 5.17
MW to 32.68 uW. Based on the results obtained at the supply voltage of 0.9
V, the proposed voltage controlled ring oscillator (VCRO) based on carbon
nanotube field effect transistor shows promising characteristics compared
to its counterpart based on metal-oxide-semiconductor field effect
transistor (MOSFET). Also, it performs exceptionally well compared to other

existing oscillators.

Keywords: Carbon Nanotube Field Effect Transistor (CNTFET), Power Delay
Product (PDP), delay cell, Differential Voltage Controlled Ring Oscillator
(DVCRO), Single Ended Ring Oscillator (SERO).

Highlights

e  Presentation of a new 9-transistor delay cell based on carbon nanotube field effect transistor (CNTFET).

e  The changeability of the delay characteristic in the proposed delay cell by changing the control voltage.

e  Providing a three-stage differential Voltage Controlled Oscillator (VCO) based on carbon nanotube field effect
transistor in the high frequency range and beyond.

e Achieving a wide adjustment range with low power consumption in the proposed voltage-controlled oscillator.
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Figure 1. A ring oscillator realized using three digital inverters
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Figure 3. Block diagram of proposed three-stage DRO based on CNTFET
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Figure 4. Voltage transfer characteristic curve of the proposed delay cell based on CNTFET and MOSFET for different supply voltages
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Figure 5. The output voltage of each stage of the proposed 3-stage DRO based on CNTFET
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Figure 6. Transient analysis of proposed three-stage DRO based on CNTFET by increasing the number of CNT under the gate by 1 to 5
times with Vctrl =0.9V
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Figure 7. (a) Frequency of oscillation, (b) average power consumption of the proposed three-stage DRO based on CNTFET by multiplying
the number of CNTs under the gate by 1 to 5 with Vctrl =0.9V
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Figure 8. The output spectrum for the proposed 3-stage DRO based on CNTFET with a gate length of 32 nm and with 1 times the number of
CNTs under the gate
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Table 1. Oscillation frequency, fundamental harmonic amplitude, total harmonic distortion, average power consumption and FoMyp for

different number of CNTs under the gate and 32 nm gate length for the proposed three-stage DRO
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Figure 9. Transient analysis of the proposed three-stage DRO based on CNTFET with control voltage change
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Figure 11: PDP variations of the proposed DRO in terms of (a) number of carbon nanotubes, (b) control voltage (Vctrl)
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Figure 12: Effect of temperature changes on the PDP of the proposed DRO (a) by changing the number of carbon nanotubes, (b) by
changing the supply voltage (Vq)
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Figure 13: Effect of supply voltage changes on the PDP of the proposed DRO

Cdulo b ol Z5b (gilwass V-
bwgr (oo)5 dloil lawe Sl gtaa il p (G o) (F USS j0 sadolpriny) Jols aiban jluplug aslsl s
M7 5 ML slajgim 55 258 5035 Jobor comlin 3,Shoe (1 oad g 5158 (omy 23590 Conl (5o ygims 55 51 oolitus
9 M5 M3 (sloygims il5 (250 9 fag e +/3 plp |, MO s MB MA M2 (slo g 5l 5 (500 o9 See VIV 0l )
el oud 4385 L5 55 egil VY Ly 515 (alod JUI Jobo oy o0 515 )3 yagSn + /Y 2l |, M8
Is cpl yo il oals ools lis canls p i dab ¥ golping ol jloless 51 glae, 5 5L VE S o
Golwdnds 4o i VO S 10 0S8 o o)Ll paas 5 g0 (Jol Sl Jolay 29,5 5Ly 4 iy 4 Vout 4 V2 V1
el Y CoS Jsb by pgm il 0 200 @plp O Gl L chule (e alib ¥V ooliny Lol sluglugs
doleil Hlawse S Hen 35 sleslatwl b aS™ polise (gilwancd a5 ax g5 bl ool ools ylas Vetrl =0.9V J:us™ 5Ly 4
S epbeon 4 sio ol ol (solgiiy LS jloglug 5 oS Slealgslh olass s ply B b Sy Gl b a S
S5 g GlS 3 (555 2 stz M 3B Csle (e (o5 Sl lugs 50 5t 5l (250 i

Vi (V)

Time (5)

Cdwle e aib ¥ golpiiy Jolay jlulug olids 51 S ja 2g 5 5L N T JSS
Figure 14. The output voltage of each stage of the proposed 3-stage DRO based on MOSFET
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Figure 15. Transient analysis of the proposed three-stage DRO based on MOSFET with one to five times the width of the transistors with
Vetrl =0.9V
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Figure 16. (a) Oscillation frequency, (b) average power consumption of the proposed MOSFET -based three-stage DRO with one to five
times the width of the transistors with Vctrl =0.9V
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Figure 17. Output spectrum for MOSFET-based 3-stage DRO with gate length of 32 nm and number of transistors width 1 times

Jsb 5 baygis 515 Gilisee sla spe sl FOM 5 uSilis 8 pae ols oS Sigoylo zlrsel o ol Soiga o arals lugi (uilS 5 :Y Jgus

Ciwle p (S dibaw Lol il jlulug ly egl YY oS
Table 2. Oscillation frequency, fundamental harmonic amplitude, total harmonic distortion, average power consumption and FOM for
different transistor widths and 32 nm gate length for MOSFET -based three-satge DRO
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Figure 18. Transient analysis of MOSFET-based three-stage DRO with control voltage change in the range of 0.6 to 0.9 V
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Figure 20: PDP changes of MOSFET-based DRO in terms of (a) transistor width change, (b) control voltage
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require a large set of images with appropriate annotations for proper
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that have not been trained, which is addressed in this research to improve
this challenge. In this work, pairs of high-quality and low-quality images are
used to train the image degradation detection model; This information is
then transferred to real images. The naturalness of the output images is one
of the most important challenges in this field. The obtained results show
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Abstract

Motor Imagery is a mental process that includes preparation for movement.
The brain interface system intends to prepare direct connectivity between
the brain and the computer to be aware of the requests of an individual and
use them as a control signal for external devices. Motion imaging events
occur in the three main frequency bands: beta, mu, and gamma. After
preprocessing the EEG data, the next step is to apply various types of filters
in order to reduce any residual noise present in the signal. Numerous
functional imaging studies showed that motion-imaging results from the
specific activation of neural circuits involved in the early stages of motor
control. Studies have shown that the CSP algorithm performs better than
other algorithms. Due to the lack of a suitable frequency band, the results
of the frequency-dependent CSP method are not satisfactory, so the CSSP is
similar to the FIR filter, but since this filter does not have all the coefficients
of an FIR filter, the presence of noise in the EEG signal can lead to suboptimal
definition of the frequency filter. The CSSSP algorithm was used to solve this
problem. With using sequential feature selection for feature extraction, it
was revealed that CSSSP performance has been better compared to the CSP
and CSSP in most cases and the average accuracy was 92.55%.

Keywords: EEG Signal Processing, CSP, CSSP, CSSSP, SFS, Features Extraction,
Motor Imagery.

Highlights
Use a new method based on CSP, but with the aim of decrease drawbacks, so the CSSSP method was used.

e (CSSSP performs both spatial optimization and frequency optimization.
e (CSSSP simultaneously optimizes a flexible FIR filter with CSP analysis.

Citation: A. Pirasteh, M. Shamseini Ghiyasvand, and M. Pouladian “Imagined Movement Recognition in People with
Disabilities Using Common Sparse Spatio Spectral Pattern (CSSSP) and Sequential Features Selection (SFS),” Journal
of Southern Communication Engineering, vol. 14, no. 54, pp. 83—92, 2025, doi: 10.30495/jce.2023.1981368.1196, [in
Persian].
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Table 1. Classification accuracies (%) for motor imagery by CSSSP
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Abstract

In this research, a 16-bit multi-mode second-order Delta-Sigma Modulator-
Digital-to-Analog Converter (DSM-DAC) with a time-interleaved (TI)
structure operating at a center frequency of 4 GHz and a bandwidth of 20
MHz has been implemented using VHDL on an FPGA platform. The proposed
architecture utilizes a single clock frequency for generating RF signals. The
second-order DSM is reconfigurable, offering three filter modes: LP, BP at
Fs/4, and HP for signal synthesis. Since the coefficients remain simple for all
modes, multiplication operations can be achieved using a shifter block. To
investigate the effect of duty-cycle-error (DCE) and its compensation,
various error values are applied to the modulator and compensation is
performed. A novel solution is proposed to overcome the DCE by adjusting
the filter and unilaterally narrowing the signal passband without adding
extra hardware complexity. This approach significantly enhances the SNDR
and SFDR of the DSM output, even for the BP mode. Another challenge is
the mismatch error in DAC cells. This error is simulated and compensated
using two methods: DWA and SDEM. Simulation results in ISE demonstrate
that the SNDR values for LP, BP, and HP modes are 106.10, 105.65, and
104.95 dB, respectively.

Keywords: Delta-sigma modulator, Duty-cycle-error, Error-feedback, FPGA,
Mismatch, Time-interleaved.

Highlights

A 16-bit multi-mode digital-to-analog converter with a time-interleaved structure at a frequency of 4 GHz.
Only one clock frequency is used to generate the radio frequency signal.

There are simple coefficients for all cases, the multiplication operation can be performed using a shifter block.
Two dominant errors in TI-DSM-DACs (mismatch and duty-cycle-error (DCE)) have been compensated

A new method is proposed to remove the effect of signal image in BP mode, instead of using complex circuits.

Citation: A. Roshanpanah, P. Torkzadeh, Kh. Hajsadeghi, and M. Dousti “Design and Implementation of a 16-bit
Multi-Mode Delta-Sigma Digital-to-Analog Converter with Time-Interleaved Structure, Multi-Channel, and
Compensation of Non-Idealities Based on FPGA,” Journal of Southern Communication Engineering, vol. 14, no. 54, pp.
93—117, 2025, doi:10.30495/jce.2025.1993480.1330, [in Persian].
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Figure 1. (a) A Nyquist digital-to-analog converter (DAC) in a traditional transmitter and (b) a delta-sigma DAC in a digital baseband transmitter.
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Figure 6. Frequency spectrum of the second-order modulator with a DCE of 1%.
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1 Time-Interleaved Finite Impulse Response
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Figure 17. Frequency spectrum of the second-order DSM with the DAC cell mismatch error of 1%.
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Table 4. Simulation results of SNDR for different DAC error percentages with and without DWA compensation.
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Figure 18. Frequency spectrum of the second-order DSM with a DAC cell mismatch error of 1% and DWA compensation.
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