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  ن دبير سخ

 (ICCIA 2024)    المللي كنترل، ابزاردقيق و اتوماسيوندارم كه دهمين كنفرانس بين با كمال افتخار اعلام مي 
، به ميزباني دانشگاه كاشان و با همكاري انجمن مهندسان كنترل و ابزاردقيق  ١٤٠٣ماه  آبان   ١٧تا    ١٥در تاريخ  

انجمن علمي، دانشگاه كايران، چندين  و معنوي شركتهاي معتبر  با حمايت مالي  و  هاي خصوصي و  شور، 
 .زيباي كاشان برگزار شد تاريخي و  صنعتي، در شهر  

هاي پژوهشي، و تقويت پيوند ميان صنعت و دانشگاه  اين رويداد علمي كه با هدف ترويج دانش روز، تبادل يافته 
المللي  هاي معتبر بين ارد و در پايگاهي مهندسي كنترل كشور داكنون جايگاهي ممتاز در جامعه برگزار شد، هم 

 .نمايه شده است ISC و IEEE از جمله

از پژوهشگران داخل و خارج كشور دريافت شد. مقالات دريافتي با دقت  علمي  مقاله    ١٠٤در اين دوره، بيش از  
ي شفاهي پذيرفته  مقاله براي ارائه   ٦٢و حساسيت علمي، توسط داوران متخصص بررسي شدند و در نهايت  

برنامه  سخنرانيشد.  نظير  توسط  هايي  كليدي  داخلي   الملليبين   اساتيد هاي  تخصصي و  ميزگردهاي  و    ، 
 .ها فراهم آوردفرصت ارزشمندي براي مشاركت علمي و تعامل انديشه  ي،هاي جانبنشست

به  امسال  دانشجويان،  كنفرانس  اساتيد،  گرم  حضور  با  و  شد  برگزار  مجازي)  و  (حضوري  تركيبي  صورت 
ي كنفرانس نيز در فضايي صميمي  پژوهشگران و صنعتگران، از شور و رونق خاصي برخوردار بود. مهمانان ويژه 

 .هاي تاريخي شهر كاشان بازديد كردند هاي علمي، از زيبايي ي، در كنار برنامه و فرهنگ 

ناپذير تيمي پرتلاش بود. تيم دانشجويي پرانرژي،  ها تلاش پيوسته و خستگيي ماهبرگزاري اين رويداد، نتيجه 
رساني و پذيرش تا  لاع ، در تمام مراحل، از اط ارتباط با صنعت و الملل انتشارات و بين  با همراهي دبيران علمي، 

ها، پوشش صوت و تصوير، تبليغات و خدمات اجرايي حضوري مؤثر داشتند. دانشگاه كاشان  اجراي دقيق برنامه 
 .هاي مختلف، همراه و پشتيبان ما بودنيز در هماهنگي بخش 

كميته  محترم  اعضاي  معنوي،  و  مالي  حاميان  تمامي  و  اجراييكميته    ،علمي  از  برگزاري  كميته  كميته  ، 
كنندگان، و تمام عزيزاني كه در اين مسير ما را ياري كردند، صميمانه  ، داوران، سخنرانان، شركت دانشجويي

 .كنم. بدون ترديد، برگزاري موفق اين رويداد مرهون همدلي و مشاركت جمعي بوده استقدرداني مي 

و    ارتقاي جايگاه علمي كشوراميد است كه برگزاري اين كنفرانس سهمي مؤثر در گسترش مرزهاي دانش،  
 .ايجاد ارتباطات ثمربخش ميان پژوهشگران و صنعتگران ايفا كرده باشد 

 با آرزوي موفقيت روزافزون براي جامعه مهندسي كنترل كشور

  

  دكتر محسن شفيعي راد 

  دبير اجرايي كنفرانس 
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  داوران كنفرانس  

از داوران محترم كه در ارزيابي مقالات و ارتقاء كيفي كنفرانس سهم بسزايي داشتند،  ،  كميته برگزاري كنفرانس
  باشد: دارد. اسامي داوران محترم به ترتيب ميزان همكاري و همراهي ايشان به شرح زير مي كمال تشكر را 

  شهرام آقايي   محسن رحيمي  محسن شفيعي راد
  مهديه عادلي  ايمان زماني   سيد علي ظهيري پور 

  محمد مطهري فرد  امير امين زاده قوي فكر   عليرضا فرجي
  ابراهيم پور كومله حسين    محمد منثوري   اميرحسن اميري مهرا 
  محسن ايراني   سعيد كاشفي   سيد علي اكبر صفوي 

  زهرا دهقاني آراني   احمد فخاريان   مهدي زينالي
  فاروك زورايي  عطيه كشاورز محمديان  زهرا يعقوبي 

  الهه مرادي   مهدي اردستاني  محمدحسن آسماني
  طاهره بينازاده   سيد حسين اجتهد  روح اله برزميني 

  راميرو ولازكز   مهدي خدابنده  دهقانيفرشته  
  مهدي پورقلي  سيد محمد بزرگ  محمدجواد يزدان پناه 

  حميده نجفي زادگان   مهدي سجودي   رضا قاسمي 
  ابوالفضل حلوايي نياسر   امين رمضاني   محمدهادي رضايي 

  قباد شفيعي   علي كريمي   آسير ايبئاس 
  حيدر طوسيان   جواد سليمي  محمد حسين كاظمي 

  الهام بهرامپور  علي مرادي اماني   سيدطبائيسعيد  
  مجيد حاجتي پور   محمد تواضعي   نسرين كلاميان 
  محمد حائري   نوشين بيگدلي   حميد خالوزاده

  محمدرضا ذوقي   مهدي مجيدي   زهره اعرابي
  حسين كريمپور   كاظم وارثي   كيوان ترابي 
  امير اميني زازراني  فرزانه عبدالهي  زهرا نجاتي 

  نويد نوروزي  لئون اورباس  پاچناري عليرضا 
    وحيد نقوي   رضا محبوبي 
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  مقالات كنفرانس 

  ٥٢  از اين تعداد،  به صورت شفاهي ارائه شدند.همگي  كه   گرديد پذيرش   دهم  كنفرانسمقاله در   ٦٢مجموعاً  
  . باشند مي مقاله به زبان فارسي    ١٠مقاله به زبان انگليسي و 

سازي شده است و از طريق لينك  نمايه    IEEE Xplore پايگاه شده درانگليسي پذيرفته مقالات  نسخه كامل  
  : زير قابل دسترس است

https://ieeexplore.ieee.org/xpl/conhome/10767858/proceeding 

) نمايه شده است. نسخه كامل مقالات  ISCمقاله فارسي در پايگاه استنادي علوم جهان اسلام (  ١٠تعداد  
  لينك زير قابل دسترس است:  طريق از فارسي 

2024papershttps://t.me/iccia 

ادامه به منظور تسهيلنباش قابل مشاهده مي   شدهپذيرفته چكيده مقالات    ، در  بر    د.  به مقالات  در دسترسي 
  اساس موضوع، در بخش انتهايي كتابچه، فهرست مقالات بر اساس محورهاي كنفرانس نيز آورده شده است.  
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  ٧۴  .....   برق ي نادرست و منع سرويس بر روي شبكه هوشمندهاداده در برابر حملات سايبري از نوع تزريق    آورتاب  كنندهكنترل طراحي  

هاي مدل،  لغزشي پايانه سريع غيرمنفرد براي رديابي مسير و موقعيت كوادروتور در حضور عدم قطعيتكننده حالت  طراحي كنترل  
  .................................... .........................................................................................................................................  اشباع ورودي و اغتشاشات خارجي
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Abstract—This paper presents a comparative analysis of Linear Quadratic Tracking (LQT) 
controller design using various Reinforcement Learning (RL) methods, applied specifically to 
speed control in Permanent Magnet Direct Current (PMDC) motors. Traditional LQT 
controllers typically depend on offline design and system modeling, limiting their adaptability 
in realtime applications. To overcome these limitations, we investigate three RL methods and 
evaluate their performance in terms of convergence rate, computation time, reliance on system 
models, and steady-state error. Furthermore, the study compares RL-based LQT controllers 
with conventional PID controllers. Results show that RL methods, particularly Q-learning, 
provide a model-free approach to optimal control design, achieving zero steady-state error and 
no overshoot, offering significant improvements over traditional PID methods. 
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Abstract—This paper proposes a control barrier function (CBF)-based approach to ensure safe 
and efficient navigation of a unicycle-modeled mobile robot in complex environments. The 
proposed method combines a baseline controller for primary control objectives, such as path 
tracking and goal reaching, with a safety filter that guarantees collision avoidance by confining 
the robot’s motion within a safe region. To address the inherent under-actuation challenges of 
the unicycle, a higher-order control barrier function (HOCBF) is integrated into the control 
framework. The HOCBF effectively handles system constraints and ensures safety while 
allowing for flexible trajectory planning. The performance of the proposed controller is 
rigorously evaluated through numerical simulations in various scenarios, to demonstrate its 
effectiveness. 

 

 Keywords —Control Barrier Function, Safety Filter, Unicycle Mobile Robot, Higher-Order 
CBF (HOCBF), Safe Navigation. 
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Abstract—This paper introduces an innovative reinforcement learning-based controller that 
incorporates the control barrier function (CBF) approaches for an optimal constrained control. 
This method predominantly guarantees safe operation and optimal performance which is 
applicable to safety-critical systems. The safe reinforcement learning (RL) is formulated to 
minimize a specific cost function involving a customized CBF alongside a Lagrangian 
multiplier via Karush-Kuhn-Tucker (KKT) conditions. This approach approximates the 
optimal cost and control policy through the solution of the Hamilton-Jacobi-Bellman (HJB) 
equation, thereby ensuring that the system states are remained within the specified safe region 
while simultaneously preserving stability. To alleviate the challenge posed by the system’s 
inability to guarantee safety, we propose a novel actor-critic-Lagrangian neural network (NN) 
framework. This approach enables the system to effectively learn optimal policies while 
remaining to safety constraints. The efficacy of the proposed method is carried out on a lateral 
vehicle dynamic in autonomous vehicles. 

 

Keywords —Autonomous Vehicles, Control Barrier Function, Reinforcement Learning, 
Adaptive Dynamic Programming, Safety. 
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Abstract—This paper introduces a novel reinforcement Q-learning algorithm equipped with 
an actor-critic neural network (NN) structure to effectively control the lateral dynamics of an 
autonomous vehicle (AV), even when system dynamics are entirely unknown. To address the 
challenges posed by traditional persistence of excitation conditions, an experience replay 
technique is implemented, leveraging past data to train the adaptive critic law. A nonlinear 
lateral vehicle dynamic model is established, considering steering angle as the input and road 
curvature as the disturbance. Subsequently, a linearized model is derived using the Euler 
technique. The Q-function is formulated using the Hamilton-Jacobi-Bellman (HJB) equation, 
and its parameters are estimated through integral reinforcement learning (IRL) and an online 
actor-critic NN, ensuring closed-loop stability. Finally, the efficacy of the proposed approach 
is demonstrated through a simulation example conducted on an AV. 

 

Keywords—Reinforcement Q-Learning, Completely Unknown Systems, Actor-Critic 
Approximator, Experience Replay, Lateral Vehicle Dynamics. 
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Abstract—This paper investigates average consensus in heterogeneous unknown nonlinear 
multi-agent systems with switching topologies. The goal is to coordinate heterogeneous multi 
agents to reach a consensus on their positions, specifically the average of their starting points, 
while ensuring that their velocities, accelerations, and higher derivatives approach zero. Agents 
achieve consensus using their individual states and an auxiliary variable that they share with 
their neighbors. In the proposed controller, the radial basis neural network acts as a functional 
approximation for the unknown dynamic. The closed-loop system’s asymptotic stability is 
proven using Lyapunov theory. The proposed method’s effectiveness is confirmed by 
simulation results. 

 

Keywords —Average Consensus, Heterogeneous, Unknown Nonlinear, Multi-Agent Systems, 
Switching Topologies. 
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Abstract—This study presents an innovative technique for controlling an inverted pendulum. 
An adaptive finite-time fractional order sliding mode controller is suggested to ensure stability 
and precise tracking of the trajectory while minimizing the chattering phenomenon. The 
controller coefficients were further refined through the application of the Geometric Mean 
Optimizer (GMO) method. Using MATLAB/Simulink 2021b, the suggested method's 
performance was simulated and compared to alternative approaches. 
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Abstract—Designing an effective controller for air handling units (AHUs) is a critical 
challenge in modern heating, ventilation, and air conditioning (HVAC) systems, where 
ensuring both energy efficiency and maintaining desired environmental conditions is essential. 
This paper presents a novel adaptive nonlinear tracking controller for an uncertain AHU model, 
employing the backstepping algorithm to realize the tracking objective of the indoor 
temperature, relative humidity, and CO2 concentration. The proposed approach addresses the 
uncertainties inherent in AHU systems, such as unknown amount of generated CO2 in the 
room, the humidity source strength, and the heat load. It incorporates adaptive mechanisms that 
continuously estimate these parameters and adjust the control inputs accordingly. The 
backstepping technique is utilized to design a robust controller that ensures system stability 
and desired performance even in the presence of nonlinearities and unknown variables. 
Simulation results validate the proposed controller’s effectiveness in maintaining the desired 
environmental conditions, demonstrating its capability. 

 

 Keywords—Adaptive Laws, Backstepping Algorithm, Airhandlingunit, Nonlinear Tracking 
Control, Unknown Parameters. 
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Abstract—This paper presents an adaptive control scheme for boundary stabilization of an 
antistable wave partial differential equation (PDE) coupled with an ordinary differential 
equation (ODE) in its control path. The study addresses the challenge of unknown coefficients 
in both the boundary condition and in-domain of the anti-stable wave PDE, specifically the 
wave propagation speed and anti-damping coefficient. Our adaptive approach substitutes the 
estimated values of unknown parameters in the non-adaptive control law, and then employs the 
infinite dimensional backstepping method in the design. Lyapunov-based update laws are 
derived for adaptive stabilization using a suitable Lyapunov function. The stability analysis 
demonstrates that an appropriate functional norm of the closed-loop system remains bounded 
by an exponential function of its initial value, ensuring the stability of the closed-loop system 
despite uncertainty. The efficacy of the proposed adaptive scheme is demonstrated through a 
simulation example. 

 

Keywords—Adaptive Control, Anti-Stable Wave, Backstepping Method, Partial Differential 
Equation. 
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Abstract—This paper studies the delay consensus margin in battery energy storage systems, 
with the goal of coordinating the synchronization of both State-of-Charge (SoC) and power 
levels of batteries. The analysis takes into account uncertainties in delays that vary within a 
specified range, and it considers the challenge of achieving synchronization with restricted 
information exchange. This paper seeks to address the question: In what extensive range of 
delays can a control protocol successfully achieve synchronization for both SoC and power 
levels of batteries? Having investigated the battery storage system which communicates 
through a directed network topology and determine a clear margin for delay consensus, we 
analyze the scenario without delays and derive a condition that is both necessary and sufficient 
for reaching synchronization for both SoC and power levels of batteries. 

 

Keywords—Battery Energy Storage System, State-of-Charge (SoC), Communication Time-
Delays, Microgrid, Consensus, Delay Consensus Margin (DCM). 
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Abstract—In recent years, the rapid evolution of multirotor technology has driven innovation 
in aerial platforms tailored for diverse applications, ranging from imaging and agriculture to 
search and rescue missions. This article introduces a heuristic quadrotor design capable of 
shape-shifting through adjustable arm angles, thereby modulating its flight dynamics to 
improve maneuverability and facilitate safe, fast descent maneuvers. Additionally, a 
sophisticated control strategy termed the adaptive gain-scheduled Proportional-Integral-
Derivative (PID) controller is proposed, meticulously engineered to enhance the stability and 
command-following of the quadrotor. This methodology integrates traditional PID control 
principles with dynamic parameter tuning tailored to various tilt arm configurations. The 
capability of rotating the motor axis highlights how utilizing a tilt arm quadrotor can expedite 
descent while mitigating the risk of entering the Vortex Ring State (VRS), ensuring safer and 
more efficient operation. Through extensive simulations and validation, we demonstrate the 
efficacy of our approach in achieving stability, responsiveness, and control precision in tilt arm 
quadrotor systems. This research signifies a significant advancement in descending maneuvers 
by designing an algorithm to control descent speed through adjustments to the arm angle. 

 

Keywords—Vortex Ring State, Tilt Arm Quadrotor, Quadrotor, Quadrotor Fast Descent, Fast 
Descent Control. 
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Abstract—assessing solar collectors with different working fluids and utilizing Artificial 
Neural Network (ANN) simulations plays a critical role in solar energy research. This 
investigation specifically delves into the examination of the thermal efficiency of a solar 
collector that incorporates a heat pipe system with both pure water and MgO/water nanofluid 
at various concentrations. Through the analysis of the effects of solar radiation heat flux and 
flow rates on system performance, the primary aim of this study is to improve predictive 
accuracy using ANN. The comparison between anticipated outcomes and actual results serves 
to demonstrate the accuracy of the ANN model in forecasting system behavior, with deviations 
remaining within acceptable parameters. Furthermore, this research highlights the efficiency 
and speed of ANN in generating predictions based on limited experimental data, presenting a 
promising strategy for optimizing solar thermal system efficiency. 
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Abstract—A two-axis seeker must be stabilized from the missile body motions in different 
directions. Tracking the target using a missile is depending on the performance stability of the 
seeker. For this purpose, a dynamic model of a seeker and missile motion is needed. So in this 
paper first we implement a mathematical model of the seeker and then stabilize it with respect 
to the motion of the missile using Fuzzy Type-2 PID controller. 
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Abstract—This paper presents a novel multi-agent deep reinforcement learning (DRL) 
approach for automated trading in the foreign exchange (Forex) market, utilizing Proximal 
Policy Optimization (PPO). The proposed system employs two cooperative agents: one 
specializing in position entry and another in position exit. Both agents leverage Long Short-
Term Memory (LSTM) neural networks to process temporal market data and technical 
indicators. The reward function is designed to encourage collaborative behavior, with rewards 
shared between agents upon trade closure. Furthermore, the implementation of Generalized 
Advantage Estimation (GAE) method enables the agents to balance immediate rewards with 
long-term consequences, enhancing the stability and efficiency of the learning process. This 
research contributes to the growing field of AI-driven Forex trading strategies, offering 
valuable insights into applying multi-agent reinforcement learning in dynamic financial 
markets. The proposed methodology shows efficiency in developing lucrative trading systems 
capable of navigating the complexities of the Forex market. Experiments conducted on 
EUR/USD data demonstrate the effectiveness of this approach. Across 150 runs on the test 
dataset, the framework achieved profits ranging from 3.5% to 6.9%, with a median return of 
5.8%. 
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Abstract—This paper introduces a novel data-driven economic model predictive control 
(EMPC) framework for linear time-invariant (LTI) systems, using Willems’ Fundamental 
Lemma to describe system behavior with persistently exciting data. Our method incorporates 
terminal ingredients, including a terminal cost and terminal constraint, to ensure recursive 
feasibility and asymptotic stability. We detail the design procedure for these terminal 
ingredients within the datadriven EMPC context. The paper concludes by confirming the strong 
duality property, feasibility and stability of the economically optimal equilibrium in the closed-
loop system. The proposed EMPC framework is validated through its application to an 
isothermal stirred-tank reactor (CSTR), demonstrating its effectiveness. 

 

Keywords—Data-Driven MPC, Economic MPC, Optimal Equilibrium, Strong Duality, 
Terminal Ingredients. 
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Abstract—Pneumatic muscle actuators (PMAs) are efficient and versatile, mimicking natural 
muscle-tendon systems. They are widely used in manufacturing, automotive, and aerospace 
industries due to their lightweight design, high force-to-weight ratio, and flexibility, making 
them suitable for delicate tasks and powerful exertions. Their application in industrial and 
biomechatronic systems highlights their potential to revolutionize automation and human-
machine interaction. This research aimed to develop a PMA regulator using the Model 
Predictive Control (MPC) framework. Researchers identified key PMA characteristics and 
defined attributes for the regulator, ensuring accurate signal tracking, effective uncertainty 
handling, and real-time operation. The initial stages involved implementing a proportional-
integral-derived (PID) controller, and by integrating a PID block with a linear MPC block, a 
tube MPC controller was developed to enhance performance. The controllers’ responses were 
tested in noisy environments using a low-pass filter for evaluation. The tube MPC controller 
demonstrated optimal control, robustness, and expertise in managing uncertainties, making it 
a reliable choice for system control. 
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Abstract—Ensuring the security of alternating current networks is crucial for maintaining a 
stable energy supply. With modern power grids integrating both cyber and physical layers, they 
are increasingly vulnerable to cyberattacks. This study introduces a one-dimensional 
Convolutional Neural Network (1DCNN) for detecting cyberattacks in power systems. The 
proposed model is evaluated using an Industrial Control System dataset and achieves superior 
accuracy and F1-scores compared to traditional methods such as Support Vector Machines 
(SVM), Multi-Layer Perceptron (MLP), and Decision Trees (DT). 

 

Keywords—Cyber Attack Detection, Deep Learning, Ensemble 1D Convolutional Neural 
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Abstract—Emotional neural networks have gained attention in different fields. Despite their 
growing applications, their employment in more complicated control problems is not much 
investigated. Accordingly, in this study, we employ the previously published Radial Basis 
Emotional Neural Network with an Averaging Thalamic Connection (RBENN-ATC) in the 
direct adaptive control of affine nonlinear systems with partially unknown dynamics and 
control input saturation. The update rules of the amygdala are increasing as the basic models 
of emotion. The closed-loop stability is ensured using the Lyapunov stability theory. 
Simulation results depict better performance of the proposed system in higher robustness and 
lower tracking error compared to a neuro-approach. 
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Abstract—Identifying the dynamic load altering attack (D-LAA) is one of the main challenges 
in modern power systems operation. Due to the ever-increasing demand for energy and the 
complexities arising from the integration of renewable energy resources, the D-LAA may 
significantly affect the stability and reliability of the power systems. Therefore, the 
development and implementation of effective strategies to manage these situations is not only 
necessary to maintain the stability of the network, but also improves the power quality and 
increases the system reliability. In this paper, identification of the D-LAA in power systems is 
discussed. By using a bank of localization observer, the location of the attack and its signature 
matrix are determined. Then, using a cubic sliding mode observer, the D-LAA signal is 
identified. Compared to existing results, no limiting assumptions are made on the attack signal. 
Besides, presence of phasor measurement units (PMUs) in all buses is not necessary. Using the 
cubic term in the identification observer reduces the identification error compared to the 
standard sliding mode observers. All the design scheme is done using a centralized approach, 
which facilitates taking necessary measures to maintain the stability of the power system in the 
central control center. The simulation results on the power system with three generator buses 
and six load buses show the efficiency and capability of the proposed method. 
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Cubic Sliding Mode Attack Identification Observer. 

  



 

37 
 

 

Effective Detection and Classification of Robot Execution 
Failures using Extreme Gradient Boosting (XGboost) 

Algorithm 
 

Hossein Khajezadeh  
Department of Electrical and 

Electronic Engineering 
Shahed University  

Tehran, Iran 
hkhajezadeh.control@gmail.com  

Morteza Savaedi pour  
Department of Electrical and 

Electronic Engineering 
Shahed University  

Tehran, Iran 
morteza.savaedipour@shahed.ac.ir  

Mohammad Manthouri  
Department of Electrical 

and Electronic Engineering 
Shahed University  

Tehran, Iran 
mmanthouri@shahed.ac.ir  

 

Abstract—In the field of robotics and artificial intelligence, detecting and correcting motion 
errors in robots is crucial. In this study, the Extreme Gradient Boosting Algorithm (XGBoost) 
is used as a powerful tool for identifying and categorizing these errors. Sensor data, such as 
information from force and torque sensors, is utilized in the "Robot Execution Failures" dataset. 
The results demonstrate that XGBoost outperforms other models in analyzing sensor data and 
identifying motion errors and improper robot performance. This algorithm also enables 
measuring recovery from error states to normal conditions, enhancing accuracy in error 
detection compared to other learning models, making it an effective tool in developing AI-
driven robots. 
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Abstract—This paper introduces a novel method for the efficient recognition of volatile 
organic compounds (VOCs) using an electronic nose (e-nose) device coupled with advanced 
signal processing and classification techniques. The proposed e-nose is a cost-effective sensor 
array designed to detect a broad spectrum of VOCs with applications in several domains 
including industrial safety. Data collected from the sensors are processed using the Filter 
Diagonalization Method (FDM), a novel non-Fourier spectral estimation algorithm that 
provides reliable footprints from the VOCs. The classification stage employs a Random Forest 
(RF) model to analyze the FDM footprints and predict the VOC present in the e-nose’s 
surroundings. Experimental results show that the FDM-RF approach achieves a 96.4% 
classification accuracy. 
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Random Forest, Volatile Organic Compounds (VOCs). 
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Abstract—This paper proposes a novel hybrid method integrating a deep neural network based 
observer to detect obstacles in the quadrotor's flight path with fuzzy logic based control and 
fractional order PID for sensitive missions requiring the ability to detect and avoid unexpected 
objects. The results of the simulations, which were executed using MATLAB 2023b, 
demonstrate how effective this strategy is in avoiding obstacles even when the UAV is carrying 
a load. 

 

Keywords—Quadrotor, Deep Neural Network, Obstacle Avoidance, Observer, Fuzzy, FOPID 
(Fractional Order Proportional–Integral–Derivative). 
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Abstract—This paper proposes a novel chattering-free sliding mode control strategy to 
enhance vehicle lateral stability. The hierarchical control architecture includes an upper 
controller, a control allocation layer, and a lower controller. The upper controller determines 
the desired yaw moment, considering model uncertainties. The control allocation layer 
distributes longitudinal tire slip to achieve this yaw moment. The lower controller tracks the 
desired slip using braking torque. The proposed control structure offers the significant 
advantages of robustness to uncertainties, smoothness, and finite-time convergence, 
simultaneously. Simulation results on a 10-DOF vehicle model during a double lane change 
maneuver validate the proposed method's superiority in tracking performance, chattering 
suppression, and reduced braking effort compared to conventional sliding mode control. 
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Abstract—This paper introduces a genetic algorithm-based method for optimizing the 
hyperparameters of a Dilated U-Net architecture aimed at performing brain tumor segmentation 
from medical imaging. The 3D dilated U-Net employs dilated convolutions to improve feature 
extraction while maintaining resolution, but its effectiveness is highly correlated upon 
hyperparameters. Our approach utilizes a GA to explore the hyperparameter space, utilizing a 
fitness function grounded in segmentation accuracy metrics such as the Dice coefficient and 
Intersection over Union (IoU), assessed on a benchmark dataset of brain MRI scans. 
Experimental results reveal that the GA method significantly surpasses traditional manual 
tuning techniques, achieving enhanced segmentation accuracy and robustness across various 
tumor types. This study not only underscores the potential of genetic algorithms in optimizing 
deep learning models but also advances automated brain tumor segmentation. 
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Abstract—This research introduces a new event-triggered controller designed to reduce the 
conservatism of descriptor time-delay systems analysis by providing delay-range dependent 
admissibility conditions reducing control burdens. An event-triggered method is used to reduce 
computational and communication loads. The stability of the closed-loop system is analyzed 
using Lyapunov-Krasovskii theory for time-delay systems. Theoretical findings are verified 
through simulations, highlighting the benefits of the proposed controller over traditional 
approaches. 
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Abstract—An automated, vision-guided assembly method is proposed for reconstructing 
LEGO arrangements using a 3- DOF Delta Parallel Robot with a two-finger gripper. Assembly 
sequence planning, an NP-complete problem, focuses on determining the optimal sequence of 
bricks for constructing a target structure. The complexity increases when robotic constraints—
such as avoiding collisions between the gripper and the partially constructed structure—are 
integrated into the planning. To address this, the Arrangement Planning Process is introduced, 
combining target arrangement identification with collision-aware sequence planning. This 
process includes precise detection techniques that merge instance segmentation with stud 
detection. Notable innovations include an assembly-by-disassembly algorithm for efficient 
planning and experimental techniques such as the Safe Approach and the Wiggling Technique 
for accurate brick placement. By implementing a homing method, positioning accuracy 
improved approximately twofold compared to previous work. The results demonstrate the 
feasibility and precision of the proposed method in automated LEGO reconstruction. 
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Abstract—This study deals with a new method for designing a mixed 𝐻2/𝐻∞ dynamic output 
feedback controller based on reinforcement learning (RL). This paper aims to design an optimal 
machine learning-based controller that uses a robust and regularized reinforcement learning-
based methodology to stabilize the system in the presence of disturbances. Furthermore, using 
the reinforcement learning algorithms, the dynamic output feedback controller is designed via 
policy evaluation and policy improvement steps. Eventually, the authors illustrate the 
advantages of the proposed methods through numerical simulations via error metrics. 
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Abstract—This paper presents the identification of second-order two-dimensional kernels 
using the Volterra series model in the frequency domain. The study focuses on nonlinear 
systems where the input varies over both time and spatial dimensions. The Volterra series, 
known for its effectiveness in modeling complex nonlinear systems, is extended to two 
dimensions. The kernels are computed using the least squares method, with the input defined 
as a product of cosine functions. By simplifying the expressions and applying the Fourier 
transform, accurate kernel identification is achieved. The results demonstrate the efficacy of 
this approach in precisely matching the estimated system with the actual system, as evidenced 
by the minimal identification error. This work contributes to the development of advanced 
techniques for nonlinear system identification in industrial and scientific applications. 
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Nonlinear Identification. 
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Abstract—The primary objective of this study is to analyze the speed at which the system 
reaches consensus in multi-agent systems (MASs) when the effect term (ET) is either present 
or absent. By examining this, the research seeks to understand how the ET impacts the overall 
effectiveness and efficiency of the system in achieving a unified agreement or goal among the 
agents. This involves evaluating whether the ET accelerates or decelerates the consensus 
process and determining its role in the performance dynamics of the MAS. The insights gained 
from this analysis could provide valuable information on optimizing MAS configurations for 
better coordination and control in various applications. 
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Abstract—Given the importance of transportation, the speed of delivering goods and services 
to their destinations, and the need to prevent congestion in urban traffic networks, the use of 
effective tools to address these issues is necessary. In this paper, we resolve this problem within 
the framework of multi-agent reinforcement learning, where traffic networks are 
mathematically modeled as a congestion game. Decentralized multi-agent reinforcement 
learning shows promise for real-world cooperative tasks where agents lack access to global 
information, such as the actions of others. While independent Q-learning is frequently 
employed for decentralized training, the simultaneous policy updates by other agents result in 
non-stationary transition probabilities, leading to unreliable convergence. In addition to 
providing a solution to address non-stationarity for the given problem, we present an algorithm 
to increase the convergence rate by modifying the Q-values to reach the convergent value in 
fewer iterations. The proposed algorithm does not involve adjusting coefficients or changing 
the Q-update mechanism to enhance speed and prevent unwanted, endless wait loops, and it 
can be classified under a different and newer category. The simulation results demonstrate the 
algorithm's effectiveness. 
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Abstract—Machine learning methods allow to improve estimation quality of gas 
concentrations by catalytic gas sensors. However, these improvements are achieved by the cost 
of additional measurements at different temperatures of the sensing element. Performing these 
measurements consumes more power and reduces autonomous lifetime of the sensors. That is 
especially important for applications, where the sensors are powered by alternative power 
sources such as wind, sun, heat and so forth, when the incoming power is limited, the 
measurements are often performed periodically and the additional power consumption leads to 
increase of the system response time. In this paper, we propose the method, which helps to 
reduce the number of the input features taking into account power consumption of the 
measurements needed for them. The performance of the model, trained on the selected features, 
and its power consumption rating are compared to the ones where the features where selected 
by other methods. The presented method has the best power consumption rating among all 
methods in comparison, with just a bit lower performance making it the best choice for the 
tasks where the power consumption is critical. 
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Abstract—The paper proposes an innovative strategy for adaptive control allocation for 
redundant actuators in the presence of uncertainties. We introduce a novel reconfiguration 
control scheme designed for aircraft experiencing actuator loss of effectiveness. The proposed 
method integrates adaptive control allocation with simple adaptive control (SAC) to effectively 
manage and compensate for the uncertainties and variations in the actuator’s effect. In aircraft, 
adaptive control allocation is a technique that dynamically distributes control commands to 
control surfaces to achieve optimal flight performance, even in the event of an actuator fault. 
As a redundant system, the research civil aircraft model (RCAM) presents simulation results 
illustrating the effectiveness of the proposed method. 
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Abstract—This paper explores the impact of temperature on photovoltaic (PV) cell 
performance, emphasizing the critical role of innovative teaching methods in engineering 
education. By integrating illustrative representations and analogies, such as the popcorn 
analogy, complex concepts related to solar energy, and PV cell efficiency are made accessible. 
The study examines key factors, like the Shockley five-parameter model and the effects of 
environmental conditions on PV cell efficiency, highlighting how higher temperatures reduce 
open-circuit voltage (VOC) and overall power output. Using visual aids and storytelling 
techniques, aims to enhance student understanding and retention of these intricate topics. The 
findings underscore the importance of educational strategies that foster deeper comprehension 
and critical thinking, ultimately preparing future engineers to contribute effectively to 
sustainable energy solutions. This approach not only aids in better grasping the technical 
aspects but also cultivates a sense of environmental responsibility among students. 
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Abstract—This paper develops Microgrid control scheme includes virtual synchronous 
generators using an optimal linear quadratic regulator-based technique to improve frequency 
stability and oscillation damping. The designed structure of the virtual synchronous generators 
provides an ability to emulate the dynamic behavior of conventional synchronous generators. 
The linear quadratic regulator controller optimally tunes the damping coefficient. The 
comparing simulation results are obtained using MATLAB/Simulink to illustrate the efficiency 
of the proposed approach in ensuring stability and improving damping under wide operating 
conditions. 
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Damping, Virtual Synchronous Generator. 
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Abstract—This paper addresses the platooning problem for mixed Connected and Automated 
Vehicles (CAVs) and Human Driven Vehicles (HDVs). The vehicles are considered as agents 
of a Multi-Agent System (MAS) and the platooning problem is reformulated as a formation 
problem. Various scenarios for platooning are assumed and a Distributed Model Predictive 
Control (DMPC) structure is proposed to solve the problem. Numerical examples are provided 
to show the practicality of the proposed approach for different scenarios. 
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Model Predictive Control (DMPC), Formation Control, Platooning Problem. 
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Abstract—This research paper presents the development of two models, the SIR (Susceptible, 
Infectious, Recovered) and SEIAR (Susceptible, Exposed, Infectious, Asymptomatic, 
Recovered) models, tailored specifically for a two-city societal context. These models offer a 
higher level of realism in capturing natural behaviors and have demonstrated effectiveness in 
understanding and controlling disease transmission dynamics. The positivity of the solutions 
for both models is investigated, and the basic reproduction number 𝑅0 is determined as the 
threshold criterion for both models. 
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Abstract—This paper introduces a dual-layer approach for a multi-agent-based SIS model, 
comprising two distinct layers: the person-to-person contact layer and the information layer. 
The person-to-person contact layer represents interpersonal interactions within cities, while the 
information layer captures the exchange of data, such as the number of confirmed cases, among 
healthcare officials in each city. Furthermore, a state-observer-based consensus mechanism is 
employed to estimate the unknown states specifically, the number of infected individuals 
within the person-to-person contact layer, which is then utilized in the information layer. A 
numerical example is provided to validate the theoretical findings. 

 

Keywords—Dual-Layer Model, Lyapunov Function, Multi-Agent Epidemic Model, 
Observer-Based Consensus. 

  



 

55 
 

 

Optimal Sizing of Two Interactive Microgrids by 
Implementation of PSO Algorithm 

 

Mohammad Reza Dodani  
dept. Electrical Engineering 

Sahand University of Technology  
Tabriz, Iran  

m.reza.dodani20@gmail.com  

Azam Salari  
dept. Electrical Engineering 

Sahand University of Technology  
Tabriz, Iran  

Salari.azam90@gmail.com 

 
Mahdi Zeinali  

dept. Electrical Engineering 
Sahand University of Technology  

Tabriz, Iran  
zeinali@sut.ac.ir  

Mousa Marzband  
dept. Electrical Engineering 

Islamic Azad University  
Lahijan, Iran  

Mousa.marzband@gmail.com  
 

Abstract—According to the conditions of the present era and the importance of electricity in 
our world, it is felt more moving towards applying of new and technological methods to 
produce this energy in cleaner and more economical way and investing in this sector. 
Distributed Generations as one of the main solutions for this aim have been considered by 
energy policymakers in countries. Distributed generations that restructure the power system 
and reduces centralization in power generation are usually used in a new structure called a 
microgrid. The microgrid is one of the main components in the smart grid subset, which is a 
grid with new telecommunication technologies, measurement and energy production. A very 
important issue in microgrids is the optimization of investment required to create microgrids 
and costs over the life of the project by considering the required elements and infrastructures. 
In this dissertation, by considering two interacting microgrids that are adjacent to each other, 
the issue of optimizing the size of their components using particle swarm optimization (PSO) 
algorithm and using an intelligent multi agent system in each microgrid has been investigated. 
The simulation results of both interactive microgrids, which are the optimal size of their 
components and the optimal cost of creating each microgrid, have been obtained and examined 
using MATLAB software. 
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Abstract—In this paper, a modern dynamic model for cancer is utilized, featuring five 
differential equations. These equations account for healthy cells, vascular wall cells, cancer 
cells, the remaining anti-angiogenic agents in the body, and the drug injection rate. The 
remaining anti-angiogenic agents and the drug injection rate are considered as the control 
signals. The study then designs an optimal Type-2 fuzzy controller using the Slime Mould 
Algorithm (SMA), Chaos Game Optimization (CGO), and Marine Predators Algorithm 
(MPA). Importantly, constrained optimization methods are employed to prevent the controller 
from injecting excessive medication after a certain period. Simulation results demonstrate the 
excellent capability of the CGO-optimized controller in reducing the number of cancer tumors 
while increasing the number of normal and endothelial cells. Furthermore, experimental data 
confirm these results, indicating compliance with the system's permissible constraints and 
validating the fuzzy controller's response. 
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Abstract—Coronary heart disease (CHD) is one of the leading causes of death globally, 
underscoring the importance of heart health monitoring and early prediction. This study 
explores utilizing deep convolutional neural networks (CNNs) to predict CHD by analyzing 
electrocardiogram (ECG) signals collected during overnight sleep. We aimed to compare the 
predictive value of ECG recordings from different sleep stages: Wake, N1, N2, N3/N4, and 
REM. The study utilized the Sleep Heart Health Study (SHHS) dataset to train a CNN-based 
classifier on ECG signals of two different lengths, 30 and 120 seconds, from each sleep stage. 
The proposed predictive model performed more efficiently when using ECG data from the 
Wake and N3/N4 stages compared to other stages. The model trained using 30-second ECG 
during the Wake stage achieved the highest accuracy (75.0%). The results suggest that 
analyzing sleep-stage-specific ECG Can potentially serve as a novel approach for early CHD 
prediction. 
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Abstract—This paper deals with the problem of controller and observer design for the 
nonlinear, highly coupled constrained boiler-turbine-generator system. The input vector 
(control valve state) has upper and lower limits, which poses a challenge in the controller design 
process. Moreover, the nonlinear relationship between system output and the inputs and state 
variables in the observation model, makes the design procedure more challenging. To solve 
these problems, extended pseudo-linearization technique is utilized, which simplifies the 
controller design and avoids instability. Since, the resulting pseudo-linear model has state-
dependent coefficients, a new state-dependent observer is also designed in this paper. To ensure 
the stability of the proposed method, a time-varying Lyapunov function is defined to guarantee 
convergence of both state estimation and tracking errors, throughout Linear Matrix Inequalities 
(LMIs). Simulations are carried out on a 160-MW boiler-turbine-generator unit to validate 
effectiveness and stability of the proposed method, confirming control signals saturation limit 
satisfaction. 

 

Keywords—Boiler-Turbine-Generator, Linear Matrix Inequality, Nonlinear Tracking Control, 
Pseudo-Linearization, State-Dependent Observer. 
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Abstract—Teaching the concepts of control engineering education is very important. In this 
paper, a practical solution is proposed to increase students' concentration during class. This 
proposed method is specifically implemented at the beginning of the class to prepare students' 
minds and is referred to as mindset cultivation before the learning process begins. The goal of 
mindset cultivation is to prepare learners' minds for receiving new information and reviewing 
previous learning. This method is recommended to be implemented with maximum interaction 
between students. This approach has been used in several different fields and levels at Shahid 
Beheshti University over several semesters. Finally, as an examination of the strengths of this 
method, some students were asked to express their opinion about this method of teaching in a 
survey. 
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Abstract—This study addresses liquid level control in nonlinear systems using a neural-PID 
controller for a laboratory water tank. Conventional PID controllers often underperform due to 
nonlinearity and time delays. Our proposed controller adapts PID gains via a neural network, 
validated through simulation and real-time experiments. The system's mathematical model and 
Lyapunov stability ensure robust performance. Simulations show the NN-PID controller 
outperforms a conventional fuzzy controller, reducing overshoot, rise time, and mean square 
error. Real-time experiments confirm superior stability and robustness under varying 
conditions, indicating that the gradient-free neural-PID controller is a promising solution for 
nonlinear system control. 

 

Keywords—Adaptive System, Liquid Level Control, Neural Network, PID, Real-Time 
Control. 
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Abstract—In today’s industrial landscape, automation has become increasingly vital, 
particularly in the deployment of robots for tasks such as sorting machine components. The use 
of robotic systems enhances process accuracy and speed, resulting in significant cost reductions 
and improved productivity compared to manual labor. This paper aims to design and develop 
an automated sorting system for various types of mechanical and electrical parts, utilizing 
image processing and machine vision algorithms with a Delta parallel robot equipped with a 
two-finger gripper. The target mechanical and electrical parts in this study are screws, nuts, 
metal washers, rubber washers, retaining rings, rectangular keys, wall plugs,resistors, 
potentiometers, capacitors, batteries, ICs, and LEDs. The YOLOv3 algorithm and Adaptive 
Thresholding method are employed to detect and distinguish objects from the background, and 
size measurement is achieved with the help of a custom marker with known dimensions. In this 
study, transfer learning based on pre-trained weights of YOLOv3 for the COCO dataset is 
applied. The proposed system attains a final mean Average Precision (mAP@0.5) value 
exceeding 0.95 for part detection using YOLOv3. Additionally, it demonstrates an overall pick-
and-place success rate exceeding 90%. 

 

Keywords—Industrial Automation, Delta Parallel Robot, Two-Finger Parallel Gripper, 
YOLO, Adaptive Thresholding. 
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Abstract—This paper presents a robust control approach for permanent magnet synchronous 
motors. The nonlinear model of these motors includes two voltage inputs in d-q coordinates 
and two outputs: speed and current in the d direction. Load torque is considered as a 
disturbance. To address this, we employ a combined nonlinear multi-input-multi-output control 
method based on an observer. The observer estimates the uncertain load torque, and the 
nonlinear MIMO controller designs the control input vector accordingly. The observer, 
developed using the sliding mode method, estimates both the load torque and its derivative, 
which are essential for the control system. The controller design also utilizes MIMO sliding 
mode control. The stability of the closedloop system, comprising the MIMO controller, 
observer, and motor dynamics, is proven using the Lyapunov method. The proposed hybrid 
method offers advantages such as nonlinearity handling, robustness to uncertainties, and vector 
control design. These features are demonstrated analytically and through computer simulations. 

 

Keywords—Permanent Magnet Synchronous Motor, MIMO Sliding Mode Control, 
Disturbance Observer, Lyapunov Stability. 
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Abstract—A respiratory system combines a blower-hose-patient setup with a single lung 
system featuring nonlinear lung compliance. This paper explores the optimal design of resilient 
fuzzy control for such systems by integrating a fuzzy algorithm with a sliding mode control 
approach. The robust fuzzy controller, as proposed, effectively handles the system's dynamics 
and remains stable amidst nonlinear changes. It ensures airway flow and maintains peak 
pressure below critical levels despite uncertainties like hose leakage and varying respiratory 
effort. The findings show superior performance in reaction time, overshoot, and tracking errors 
compared to traditional methods. The control mechanism's parameters rise time, peak value, 
heave, and settlement values are independently computed, revealing an over 18% improvement 
in rise time and a more than 44% reduction in settling time. Simulations indicate the robust 
fuzzy controller outperforms the PID controller, demonstrating its efficacy for respiratory 
system control. 
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Abstract—In this article, a wind turbine constituting a doubly fed induction generator (DFIG) 
is considered. The system under consideration is exposed to various disturbances and 
uncertainties due to unmodeled dynamics. Therefore, designing a robust controller for the 
investigated system is mandatory. The H2/H mixed robust controller is a controller that, in 
addition to good unknown input robustness, has a relatively suitable and low-cost control gain. 
Due to the nonlinearity of the model related to the DFIG system and the need to have a linear 
structure model for the robust H2/H controller design, a Takagi-Sugeno (TS) fuzzy modeling 
approach is used in this article. By designing a robust H2/H controller, the wind turbine 
system can be controlled in order to achieve the requirements of the problem. The simulation 
results indicate that the proposed design leads to a satisfactory performance. 

 

Keywords—Wind Turbine, Doubly-Fed Induction Generator (DFIG), TS Fuzzy Modeling, 
Robust Control. 
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Abstract—In the inverter-based AC microgrids, damping is critical to maintain stability and 
reduce the impact of disturbances-induced fluctuations. A higher damping coefficient can 
reduce the range of oscillations and make the system less exposed to voltage and frequency 
fluctuations. To maximize the damping benefits, it is necessary to find the optimal damping 
coefficient for the microgrid. In this paper, the control system of a virtual synchronous 
generator (VSG) is updated with the proposed structure inspired by the complete block diagram 
of the synchronous generator. The coefficients affecting the damping are adjusted robustly 
against parametric uncertainties using the Kharitanov's theorem. Then, using the firefly 
algorithm, the optimal values of control system parameter are calculated. Finally, it is shown 
that compared to the previous works, the damping coefficient is improved and in addition to 
the robust stability, the desired performance is also obtained. 
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Abstract—DC energy systems designed for sustainability, like DC microgrids, enhance 
energy efficiency by cutting down conversion losses from AC to DC. They strengthen 
resilience and aid in incorporating renewable energy sources, leading to a more sustainable and 
dependable energy infrastructure. When active distributed energy resources in DC microgrids 
occupy a large proportion of the power generation capacity, the rotational inertia of the entire 
power system is dramatically reduced. One of the serious challenges of low-inertia modern 
networks is the occurrence of severe changes in the main electrical indices at the time of 
disturbance. As a result, this issue may cause large voltage deviations that can lead to system 
instability. In recent decades, numerous studies have been conducted to simulate inertia in DC 
microgrids. With the remarkable development of power electronics converters, virtual inertia 
emulation has taken on a new meaning, so very smart approaches have been presented lately. 
In this paper, some effective methods associated with mimicking the real inertia in DC 
microgrids are discussed and briefly reviewed. 
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Abstract—Soft sensors are employed in industrial processes to estimate the variables that 
required a sophisticated and complex procedure to be measured. However, in many practical 
cases, the processes possess a nonlinear and multimodal characteristic, which may pose some 
obstacles in the estimation. Although various modeling approaches have been considered in 
this regard, the problem remains an interesting subject both in academia and in industry. This 
paper proposes a novel soft sensor structure that can address both nonlinearity and non-
Gaussianity, along with considering the environmental noise effects. The aforementioned soft 
sensor uses statistical regression models such as Gaussian Process Regression (GPR) with the 
consideration of mixture models. We applied the proposed soft sensor to a well-known 
benchmark. The simulated results illustrate promising performances for even moderate noise 
intensities. Furthermore, a comparison with some previous studies is provided. 

 

Keywords—Gaussian Process Regression (GPR), Industrial processes, Mixture models, 
Multi-Modal distribution, Soft Sensors. 
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Abstract—This paper explores the stability of incommensurate fractional-order models. 
Building on previous work that introduced a method for assessing stability and calculating 
delay margins for single delay models, this study extends the analysis to models with multiple 
delay parameters. The proposed method assumes all delayed signals within the model act as 
disturbances. By employing the generalized small-gain theorem, stability conditions are 
established. These conditions rely on the H∞ norm and frequency analysis, resulting in final 
outcomes that depend on the fractional orders of the model. Importantly, the derived stability 
condition is independent of the delay parameter values. 
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Abstract—One type of wheeled mobile robot widely used in public transportation and for 
carrying high payloads is the tractor-trailer wheeled robots (TTWRs). This study considers a 
differentially-driven tractor under pure rolling conditions, which is subject to nonholonomic 
constraints. Controlling a TTWR in both backward and forward motion is challenging due to 
inherent instability. To address this issue and achieve trajectory tracking control for these 
systems, this paper employs dynamic feedback linearization (DFL) to overcome the limitations 
of static feedback linearization (SFL). The system's response will be examined under various 
trajectories and initial conditions for both forward and backward motion. 
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Abstract—Effective teaching is a crucial component of the learning process. Traditional 
methods often fall short when it comes to teaching complex concepts, which has led to the 
development of new educational approaches. These modern methods are diverse and offer 
greater flexibility compared to traditional education. This paper proposes two innovative 
teaching approaches in engineering education. The first approach uses financial analogies to 
explain two-loop control systems. The second approach employs prayer-based methods to 
clarify concepts related to a modular converter and its control system. This method has been 
implemented over several academic semesters at Shahid Beheshti University. The 
effectiveness of the proposed method was evaluated through student surveys. The results 
indicate that employing creative methods makes education more engaging and fosters 
individual creativity. Additionally, it facilitates interaction among students. 
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با  IMUو   GPSهاي حسگرهاي يابي با تركيب دادهارتقا دقت مكان

 استفاده از فيلتر مدويك و الگوريتم حداقل مربعات بازگشتي

  

  ساغر السادات رفعت حقيقي
  دانشگاه يزد 
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گيري اهميت  هاي تعيين موقعيت و جهتبا پيشرفت صنايع فضايي، رباتيك و خودروهاي خودران، سيستم  -چكيده 

هستند، اما ممكن است تحت    GPSيابي جهاني و حسگر  ها معمولاً مبتني بر موقعيتاند. اين سيستماي پيدا كردهويژه
هاي اخير،  تأثير عوامل مختلفي مانند نويزهاي محيطي و كيفيت پايين حسگرها، دقت بالايي نداشته باشند. در سال

الگوريتم از  و جهتاستفاده  تخمين زاويه سمت  افزايش دقت  به منظور  قرار  هاي تركيب اطلاعات  مورد توجه  گيري 
هاي فيلتر مدويك و حداقل مربعات بازگشتي  سيستم تخمين وضعيت بر پايه الگوريتمگرفته است. در اين پژوهش، يك  

ارزانطراحي و پياده از حسگرهاي  استفاده  با  اندازه  IMUو    GPSقيمت  سازي شده است كه  واحد  گيري  (حسگر 
مي عمل  بهينهاينرسي)  مسئله  حل  بر  مبتني  اطلاعات  تركيب  الگوريتم  يك  مدويك  فيلتر  از    سازيكند.  كه  است 

بهينهروش لونبرگهاي مختلف  الگوريتم گراديان كاهشي و يا  بهره مي-سازي، مانند  با  ماركوارت،  الگوريتم  اين  برد. 
گيري را كاهش  سنج) نويز و خطاهاي اندازهسنج، ژيروسكوپ و مغناطيس(شتاب  IMUهاي مختلف حسگر  تركيب داده

هاي بدست آمده از  كند. در نهايت، با استفاده از تخمينري فراهم ميگيداده و تخمين بهتري از زاويه سمت و جهت
  شود.و الگوريتم حداقل مربعات بازگشتي، تخمين بهتري از زاويه سمت و موقعيت ميسر مي  IMUو    GPSحسگرهاي  

 

  .ماركوارت، تركيب اطلاعات، فيلتر مدويك، موقعيت يابي محلي-الگوريتم لونبرگ - كليد واژه
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بهينه سازي تركيبي حلقه بسته جهت مسئله تعقيب بهينه مسير  روش 

  ربات انعطاف پذير و تست عملي
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خطي به طور كلي به دو فرم حلقه بسته و حلقه باز   طراحي كنترل كننده بهينه غيرروش هاي حل براي    -چكيده 

 هاي حل فرم حلقه بسته، روش باشد. عموما روش  باشند كه در اين تحقيق طراحي بر اساس فرم حلقه بسته ميمي

غير مستقيم  هاي غير مستقيم است اما روش پيشنهادي و استفاده شده يك روش تركيبي از روش هاي مستقيم و  
پذير به كار نگرفته شده است. قانون كنترل با استفاده از حل معادلات   هاي انعطاف باشد كه تا به حال براي ربات مي

هاي پيچيده مانند بازوهاي  آيد. حل دقيق اين معادله براي ديناميك  بلمن غير خطي به دست مي-جاكوبي-هميلتون
ه بايد اين معادله به صورت عددي و به روش گالركين حل شود. با استفاده از  باشد در نتيجپذير دشوار ميربات انعطاف

شد. شبيه برطرف  معادله  حل  برخي مشكلات  تلفيقي  انعطافروش  لينك  با  مكانيكي  بازوي  براي  انجام  سازي  پذير 
شود تا  ايسه ميسازي مقشود و نتايج تست عملي و شبيهمي  شود. و در نهايت براي همان ربات تست عملي انجاممي

ميزان كارآمدي روش مشخص شود. از مزاياي استفاده از اين روش به سيستماتيك بودن آن و عدم نياز به حدس اوليه  
هاي ديگر به دقت قابل قبول اين روش دلالت  ي با روشتوان اشاره كرد. در قسمت نتايج مقايسهبراي شروع حل مي

 .دارد

 

واژه  ب  -كليد  حمل  ظرفيت  خطي،  بيشترين  غير  بهينه  كنترل  كننده،  كنترل  طراحي  مسير،  رديابي  ديناميكي،  ار 

  . هميلتون ژاكوبي بلمن
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  آور در برابر حمله سايبري براي وسيله نقليه خودران گر تابطراحي تخمين

  

  هيرو شاهي 
  دانشكده مهندسي برق
  دانشگاه سهند تبريز

  سهند، ايران 
hero.shahi1122@gmail.com  

  رضا محبوبي اسفنجاني
  دانشكده مهندسي برق
  دانشگاه سهند تبريز

  سهند، ايران 
mahboobi@sut.ac.ir  

 

كنترل آن است كه در حركت وسايل نقلية خودران نيز نقش  تخمين حالت سيستم، يك مقدمة كليدي براي    -چكيده 

فيزيكي، از بستر حسگرهاي ناوبري خود در معرض  -اساسي دارد. وسيلة نقلية خودران، به عنوان يك سيستم سايبري
  هاي حسگر، شرط لازم براي داشتن آور در برابر تحريف دادهگر تابحملات سايبري است. بنابراين، استفاده از تخمين

خطي تغييرناپذير    يك حمل و نقل امن است. مقالة حاضر، به مسالة تخمين حالت وسيلة نقلية خودران كه با سيستم
سازي محدب براي وسيله نقليه زميني  گر حالت برمبناي بهينهپردازد. يك تخمينشود، ميبا زمان نويزي توصيف مي

مي طراحي  جيخودران  نويزي  خروجي  كه  شرايطي  در  تا  ميپيشود  جعل  مهاجم  توسط  اين  اس  كند.  كار  شود، 
سريعتخمين در  است  قادر  اين  گر  از  استفاده  با  كه  است  بديهي  دهد.  تشخيص  را  حمله  وقوع  ممكن،  ترين حالت 

مي تخميناطلاعات،  از  حاصل  نتايج  داد.  انجام  را  سيستم  ناپايداري  از  جلوگيري  جهت  اصلاحي  اقدامات  گر  توان 
تخم با  بهينهينپيشنهادي،  بر  مبتني  تركيبي خطيگر  مقايسه مي- سازي  از  عدد صحيح  نتايج حاصل  بررسي  شود. 

گر  سازي محدب نسبت به تخمينگر مبتني بر بهينهدهد كه در حضور حمله، تخمينسازي در حضور نويز نشان ميشبيه
  باشد. ت بالاتر ميعدد صحيح داراي توانايي تخمين با دقت و سرع- سازي تركيبي خطيمبتني بر بهينه

  

  . تخمين گر حالت تاب آور، تشخيص حمله، حمله سايبري، وسيله نقليه خوردان - كليد واژه
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هاي  آور در برابر حملات سايبري از نوع تزريق دادهكننده تابطراحي كنترل

 برق  نادرست و منع سرويس بر روي شبكه هوشمند

  

  محمدرضا پرديس 
  كامپيوتردانشكده برق و  

  دانشگاه كاشان 
  كاشان، ايران

 scion.of.paradise@gmail.com  

  عليرضا فرجي 
  دانشكده برق و كامپيوتر

  دانشگاه كاشان 
  كاشان، ايران

arfaraji@kashanu.ac.ir  
  

صنعت  سيستم  -چكيده  در  كارايي  بهبود  به  منجر  كه  سايبري  و  فيزيكي  اجزاي  ادغام  عليرغم  سايبرفيزيكي  هاي 

باشند. در اين مقاله ابتدا حملات  آوري در برابر حملات مخرب ميشود،حاوي مسئله حياتي  و رايج تضمين تابمي
ر مرحله بعد نشان داده شده است كه فضاي  موجود در فضاي سايبرفيزيكي با تمركز بر شبكه هوشمند برق تعريف و د 

توان با استفاده از چارچوب مذكور تحليل كرد. در مرحله  هاي نادرست و منع سرويس را ميحمله مربوط به تزريق داده
هاي بدرفتار پرداخته و يك پروتكل اجماع مبتني بر اطلاعات  آور در حضور گرهاي تابشبكهبعد به مسئله اجماع درون

بودن  نظري جديد به نام مقاوم  -شود كه در برابر حملات سايبري مقاوم بوده و يك ويژگي گراف  طراحي ميمحلي  
الگوريتم از  از يكي  به نام  شبكه معرفي خواهد شد. استفاده  دنباله  به     (W-MSR)هاي كاهش ميانگين وزني  كه 

شود كه عوامل  گيرند و باعث ميد را ناديده ميوسيله آن همه عوامل عادي، مقادير غيرعادي دريافتي از همسايگان خو
مذكور از بقيه عوامل جدا شوند، سپس با استفاده از اين الگوريتم و اعمال دو حمله ياد شده    مخرب با كمك الگوريتم

سازي براي  هاي عددي و نتايج شبيهشود. در نهايت، نمونهكننده مناسب طراحي ميدر شبكه هوشمند برق، كنترل
  شود. ش اين الگوريتم نشان داده ميآزماي

  

  .آور اجماع، شبكه هوشمند، فضاي حمله، كنترل تاب -كليدواژه 
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كننده حالت لغزشي پايانه سريع غيرمنفرد براي رديابي طراحي كنترل 

هاي مدل، اشباع ورودي و  مسير و موقعيت كوادروتور در حضور عدم قطعيت

  اغتشاشات خارجي

  

  مهدي سليمي 
  دانشكده مهندسي 

  دانشگاه زنجان 
  زنجان، ايران 

mehdisalimi1818@gmail.com  

  مهدي خدابنده 
  دانشكده مهندسي 

  دانشگاه زنجان 
  زنجان، ايران 

khodabandeh@znu.ac.ir  

  مهرداد بابازاده
  دانشكده مهندسي 

  دانشگاه زنجان 
  زنجان، ايران 

mebab@znu.ac.ir  
  

مانع جديد، يك روش كنترل حالت لغزشي  گيري از تئوري پايداري لياپانوف و يك تابع  در اين مقاله با بهره  -چكيده 

هاي مدل و اغتشاشات خارجي  پايانه سريع غيرمنفرد براي سيستم كوادروتور در حضور ورودي اشباع، عدم قطعيت
كننده حالت لغزشي  پيشنهاد شده است. بر اين اساس، در اين تحقيق يك تابع مانع جديد لياپانوف براي طراحي كنترل

كند سيستم حلقه بسته به صورت مجانبي در يك زمان محدود  د استفاده شده است كه تضمين ميپايانه سريع غيرمنفر 
ايدهحالت ميهاي  رديابي  را  طوريآل  به  بزرگ  كند؛  مشكل  كه  تكراري  شديد  نوسانات  نامطلوب  پديده  اثر  كه 

سيستم كمكي براي تضمين  هاي حالت لغزشي رايج است به خوبي كاهش يافته است. علاوه بر اين، يك  كنندهكنترل
پايداري عملكرد سيستم كوادروتور در شرايط اشباع ورودي پيشنهاد شده است. پايداري اين روش كنترلي بهبود يافته،  

سازي عددي روش پيشنهادي در محيط متلب  با استفاده از تئوري پايداري لياپانوف ثابت شده است. در نهايت، با شبيه
هاي موجود به منظور كنترل رديابي سيستم كوادروتور  روش پيشنهادي در مقايسه با روشاثر بخشي و عملكرد بهينه 

  گردد.هاي مدل و اغتشاشات خارجي بررسي ميدر حضور ورودي اشباع، عدم قطعيت

  

  .كوادروتور، تابع مانع، حالت لغزشي پاياته سريع غيرمنفرد - كليد واژه
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تحريك -تركيبي مبتني بر رويدادطراحي كنترل كننده غير خطي 

  دنياميكي براي سيستم سينگولار با اعمال قيد اشباع محرك 

  

  محمدرضا احمدانجوي 
  دانشكده مهندسي برق
  دانشگاه صنعتي شيراز

  شيراز، ايران 
m.ahmadenjavi@sutech.ac.ir  

  طاهره بينازاده 
  دانشكده مهندسي برق
  دانشگاه صنعتي شيراز

 شيراز، ايران 

binazadeh@sutech.ac.ir  
  

تحريك ديناميكي براي سيستم سينگولار خطي با  -در اين مقاله به طراحي قانون كنترلي مبتني بر رويداد  -چكيده 

اغتشاشات خارجي پرداخته شده است. از انجايي كه وجود معادلات جبري، قيد اشباع و  قيد اشباع محرك در حضور  
هاي خطي و  كند. لذا قانون كنترلي به صورت تركيبي از ترمهاي را در طراحي ايجاد مياغتشاشات خارجي پيچيدگي

شود. بنابراين  ا ميغيرخطي طراحي شده است. وجود اغتشاش خارجي باعث عدم وجود نقطه تعادل در ديناميك خط
در اين مقاله پايداري عملي از ديدگاه يافتن حد نهايي پاسخ ديناميك نرم خطا مورد تحليل قرار گرفته است. در اين  
راستا قضايايي ارائه و از طريق رويكرد لياپانوفي و انتخاب تابع لياپانوف مناسب شرايط پايداري عملي تضمين گرديده  

  سازي نشان داده شده است.وش در كاهش بروزرساني در شبيهاست و كارايي بهتر اين ر

 

  .تحريك ديناميكي-سيستم سينگولار، كنترل كننده غيرخطي تركيبي، رويداد  - كليد واژه
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طراحي كنترلگر مدلغزشي براي پايدارسازي وضعيت فضاپيما با استفاده از 

  فازي -مدل محدب

  

  حامد گلپور
  دانشكده مهندسي هوافضا 

  دانشگاه تهران
 تهران، ايران 

Golpoor.hamed@ut.ac.ir  

  محمدجواد يزدان پناه
  دانشكده مهندسي برق و كامپيوتر، دانشكده هاي فني 

  دانشگاه تهران
 تهران، ايران 

yazdan@ut.ac.ir 
  

در اين مقاله مانور تغيير وشعيت يك فضاپيما در حضور اغتشاش محيطي با استفاده از دو روش مدلسازي    -چكيده 

محدب  مدلسازي  و  غيرخطي  محدب -كلاسيك  روش  با  فضاپيما  دوراني  حركت  معادلات  شد.  بررسي  فازي  - فازي 
ت با روش لياپانوف اثبات گرديد.  استخراج گرديد و از معادلات بدست آمده كنترلگر مد لغزشي حاصل و پايداري معائلا

فازي، مقادير ويژه هر مدل راس به طور مناسب با تنظيم پارامتري اسكالر در مكان مناسب  - در طراحي با مدل محدب 
فازي فرم ساده  -قرار داده شد كه در اين صورت سرعت همگرايي متناسب با نياز تنظيم مي گردد. مدلاسزي محدب 

ك غيرخطي دارد و تقريب مناسبي از رفتار سيستم كلاسيك غيرخطي است. بنابراين تزي نسبت به معادلات كلاسي 
فازي پايدارسازي و سرعت همگرايي ان را بر حسب نياز با  - مي توان معدلات دوراني فضاپيما را بر مبناي مدل محدب 

  استفاده از اين روش تنظيم كرد.

  

 . فازي، عدم قطعيت، كنترلگر مد لغزشي- محدبمانور تغيير وضعيت، مدلسازي  - واژه  كليد
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بين  كنترل تحمل پذير عيب عملگر يك كوادروتور به كمك كنترل پيش

  مبتني بر مدل و كنترل مد لغزشي انتگرالي

  

  اشكان فخاري
دانشكده مهندسي برق و كامپيوتر، 

  دانشگاه صنعتي همدان
  همدان، ايران

Ashkan.fakhari@stu.hut.ac.ir 

  مهدي خدابنده 
  دانشكده مهندسي 

  دانشگاه زنجان 
  زنجان، ايران 

khodabandeh@znu.ac.ir 

  فرهاد بيات 
  دانشكده مهندسي 

  دانشگاه زنجان 
  ايران زنجان، 

Bayat.farhad@znu.ac.ir 
  

باشد. هدف از اين  هاي بدون سرنشين معلق در هوا با شش درجه آزادي ميكوادروتور يكي از انواع پرنده  -چكيده 

عملگرها در يك نقطه موقعيت خاص  آل، كنترل و حفظ پايداري كوادروتور با وجود عيب در  مقاله رديابي مسير ايده
اي انجام شده است كه كنترل حلقه خارجي (موقعيت) با  باشد. كنترل و رديابي با استفاده از روش كنترلي دو حلقهمي

از كنترل  به اينكه عيب در عملگرها شديدا مياستفاده  با توجه  انتگرالي صورت گرفته است.  لغزشي  تواند  كننده مد 
از بين ببرد و از موقعيت مورد نظر خارج كند، كنترل حلقه داخلي (وضعيت) پس از رسيدن كوادروتور    پايداري پرنده را 

بين مبتني بر مدل صورت  به موقعيت مورد نظر جهت حفظ پايداري با وجود عيب در عملگرها با استفاده از كنترل پيش
طراحي شده و تحمل پذير بودن آن در برابر   سازي جهت بررسي عملكرد روش كنترليگرفته است. در آخر نتايج شبيه

 هاي عملگر ارائه و بررسي شده است.عيب

  

  .رل پيش بين مبتني بر مدل، كنترل مد لغزشي انتگرالي، كنترل تحكل پذير عيب، كوادروتورنتك - كليد واژه
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كنترل توافقي تطبيقي عصبي براي سيستم هاي چندعاملي غيرخطي مرتبه  

مشاهده گر حالتكسري بر اساس   

 

 سيدعلي ظهيري پور
  دانشكده مهندسي برق و كامپيوتر

  دانشگاه كاشان 
  كاشان، ايران

Zahiripour@kashanu.ac.ir  

  هادي محمودي 
  دانشكده مهندسي برق و كامپيوتر

  دانشگاه كاشان 
  كاشان، ايران

 Hadi.mahmoudi92@gmail.com 
 

كسري غيرخطي  هاي چندعاملي مرتبهدر اين مقاله، طراحي كنترل توافقي تطبيقي شبكه عصبي براي سيستم  -چكيده 
گر حالات ارائه شده است. سيستم چندعاملي تحت بررسي در اين مقاله،  با ساختار مثلثي نامعين، براساس مشاهده

نامعيني با  غيرخطي  توابع  نداراي  و  پارامتري  غيرخطي  ساختاري  بيامعينيهاي  خارجي)  هاي  (اغتشاشات  ساختار 
كسري كاپوتو  هاي ساختاري در ديناميك هر يك از عوامل پيرو، از قوانين تطبيق مرتبهباشد. براي تقريب نامعينيمي

بهره برده شده است و براي همگرايي پارامترهاي تطبيق، به دليل اغتشاشات خارجي، از روش اصلاح سيگما استفاده  
ه است.  مرتبهشده  پيرو  عوامل  از  براي تخمين حالات هر يك  از مشاهدهمچنين،  تطبيقي  كسري،  گر شبكه عصبي 

هاي  كسري مورد بررسي، تحت تأثير گرافكسري استفاده شده است. تبادل اطلاعات در سيستم چندعاملي مرتبهمرتبه
وف و تئوري گراف نشان داده شده است كه در  دار ثابت بوده است. با استفاده از تعريف مشتق كاپوتو، توابع لياپانجهت

تمامي سيگنال كنترل،  تحت  به صورت  شبكه  بسته،  حلقه  بودهكران  توافقي هاي  يكنواخت  نهايي  همچنين،  دار  اند. 
  .شده اثبات شده استهمگرايي خطاي رديابي توزيع

 

كننده    -كليد واژه  تطبيقي شبكه عصبي، سيستم  توافقيكنترل  گر  ، كنترل  مشاهده  عقب،  به  گام  مرتبه كسري، 
 حالات. 
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ها: رويكرد  افزاينده با لحاظ محدوديت DC-DCكنترل نظارتي ولتاژ مبدل 

  مديريت فعال ورودي مرجع

  

  عرفان اثني عشري
  دانشكده مهندسي برق

  دانشگاه يزد 
  يزد، ايران

E_esnaashary@yahoo.com 

  شهرام آقايي 
  دانشكده مهندسي برق

  دانشگاه يزد 
  يزد، ايران

aghaei@yazd.ac.ir  

  ياسر كريمي 
  دانشكده مهندسي برق

  دانشگاه يزد 
  يزد، ايران

karimiyaser@yazd.ac.ir 
 

شود. با توجه به ماهيت قطعات  افزاينده به طور گسترده براي افزايش سطح ولتاژ استفاده مي  DC-DCمبدل    -چكيده 

(مانند حداكثر جريان سوئيچ)  هاي سيستم  هاي كنترلگر، مبدل يا حالتهايي بر روي وروديمدار، همواره محدوديت
پذير نيست. در برخي  كارانه امكانها جز با طراحي محافظهوجود دارد كه معمولا در كنترلگرهاي مرسوم رعايت آن

گذر غيرفعال براي نرم  آيد، از فيلتر پايينها صرفا در حالت گذراي سيستم پديد ميكاربردها كه امكان نقض محدوديت
شود. روش پيشنهادي در اين مقاله استفاده  شود كه البته باعث كند شدن سيستم مياده مي كردن مسير مرجع استف

ورودي   مديريت  به  موسوم  فعال  فيلتر  يك  كه مياز  است  اندازهمرجع  با  حالتتواند  و  خروجي  ورودي،  هاي  گيري 
وديتي در حالت گذرا و دائمي  اي محاسبه كند كه هيچ محدسيستم، نزديكترين مسير مرجع به مرجع اصلي را به گونه

تواند در بيشترين مقدار جريان و توان خود، كار كند بدون آنكه به هيچ يك از  نقض نشود. به اين ترتيب سيستم مي
مقاله بار محاسباتي بسيار   اين  فيلتر فعال پيشنهاد شده در  بيش از حد كند شود.  قطعات آسيبي برسد يا سيستم 

سازي است. نتايج روش پيشنهادي براي  سادگي قابل پيادهروكنترلرهاي موجود در بازار بهپاييني داشته و بر روي ميك
  افزاينده در اين مقاله آورده شده است.  DC-DCيك مبدل 

  

  . افزاينده، محدوديت حالت و ورودي، مديريت ورودي مرجع DC-DCتعقيب بدون آفست، مبدل  - كليد واژه
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  محورهاي كنفرانس 

 و ...   يقيمقاوم، تطب   ن،يب ش يپ، يرخطيكنترل غ( كنترل   يها ستمي س  ي و طراح  ليتحل ، يتئور ( 
 يكنترل هوشمند و هوش مصنوع 
 ي و ناوبر ك يمكاترون ك،يربات 
 ون يو اتوماس  ق يدق ابزار 
 كنترل  يمهندس   يكاربردها  

   



 

83 
 

  

 برنامه كنفرانس 

  آبان  ١٧پنج شنبه     آبان  ١٦چهارشنبه     آبان  ١٥سه شنبه     ساعت

  ١٠:١٥الي    ٨:١٥

  

  

    
   ١نشست شماره 
  ارائه مقالات 

  
  

  
  ٣نشست شماره 
  ارائه مقالات 

  

  پذيرايي و استراحت    پذيرايي و استراحت      ١٠:٤٥الي   ١٠:١٥

  ١٢:١٥الي   ١٠:٤٥

      
  ميزگرد تخصصي 

  ٢شماره  
  

    
  ميزگرد تخصصي 

  ٤شماره  
  

  ١٢:٤٥الي    ١٢:١٥
  

  پذيرش و ثبت نام 

  سخنراني   
  دكتر مسعود شفيعي 

  
  اختتاميه 

        ١٣:٤٥الي    ١٢:٤٥
  

  ناهار  و نماز 
  
  

  

  ١٤الي   ١٣:٤٥

      

  ناهار  و نماز 

  ١٥:٣٠الي   ١٤
    

  افتتاحيه
  

  

  ٢نشست شماره  
  ارائه مقالات 

  

  ١٦الي   ١٥:٣٠
  سخنراني   

  دكتر علي خاكي صديق 
    

    پذيرايي و استراحت    پذيرايي و استراحت    ١٦:٣٠الي   ١٦  

  ميزگرد تخصصي     ١٧الي   ١٦:٣٠
  ١شماره  

  سخنراني   
Prof. Xinzhi Liu  

  

  ميزگرد تخصصي       ١٨الي   ١٧
  ٣شماره  

  
            ١٨:٣٠الي    ١٨
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  هاي كليديسخنراني

  

 ويدئو اين سخنراني از لينك زير قابل مشاهده است:  

https://www.aparat.com/v/dsk4317 (Google Drive link) 
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 ويدئو اين سخنراني از لينك زير قابل مشاهده است:

https://www.aparat.com/v/dsk4317 (Google Drive link) 
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 ويدئو اين سخنراني از لينك زير قابل مشاهده است:  

https://www.aparat.com/v/lgg95pq (Google Drive link) 
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  ميز گردهاي تخصصي

  هاها و فرصتمصنوعي در تحول اتوماسيون و مهندسي كنترل: چالشهوش   :١ميزگرد تخصصي شماره  

  ها كاربردها و چالش  ت، ي: وضعونيصنعت اتوماس   :٢ميزگرد تخصصي شماره  

 سازي و كنترلها: مدلشناسي سيستم مهندسي كنترل و زيست  :٣ميزگرد تخصصي شماره  

  گاه به صنعت سرمايه گذاري و انتقال فناوري از دانش  :٤ميزگرد تخصصي شماره  
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  :١ميزگرد تخصصي شماره 

  ها ها و فرصتهوش مصنوعي در تحول اتوماسيون و مهندسي كنترل: چالش

  مقدمه: 

تازه بستر  و ديجيتال،  امروز، تحولات هوش مصنوعي  و سيستمدر دنياي  ابزارها  توسعه  براي  زمينهاي  در  هاي  هاي هوشمند 
هاي هوشمند  هاي كنترل با دادهكه بر پايه تركيب سيستم  ٥و    ٤هاي صنعتي  اند. انقلابمهندسي كنترل و اتوماسيون فراهم كرده

هاي اخير در هوش مصنوعي، به ويژه با ظهور اند. پيشرفتاند، مرزهاي سنتي صنعت را تغيير دادهشدهو يادگيري ماشين بنا  
زايشي و مدل نمونه آن    كي ChatGPT كه  (Generative AI and Large Language Models) هاي زباني بزرگهوش 

فرصتاست امنيت سيستم،  و  كارايي  پايداري،  بهبود  براي  نويني  ايجاهاي  استها  كرده  اين  .  د  روزافزون  اهميت  به  توجه  با 
شود. در اين  كارگيري هوش مصنوعي در مهندسي كنترل و اتوماسيون احساس ميتحولات، نياز به بررسي دقيق چگونگي به

زارهاي كنترل و  هاي تركيب هوش مصنوعي با ابها و فرصتميزگرد، متخصصان به تبادل نظر در مورد كاربردهاي عملي، چالش
  .شدهاي كنترل بررسي ها و استراتژي سازي سيستم هاي نوين براي بهينه و راه نداتوماسيون پرداخت 

  ميزگرد:مطرح شده در  سوالات  

 دارند؟  ي گاهيتوسعه كشورها چه جا يهاو در برنامه ستنديچ تاليجيو تحول د ي. هوش مصنوع ١
 ها)؟ ستميس يمنيو ا ييكارا ،يداري قابل اعتماد باشد (از ابعاد پا ونيتواند در علم كنترل و اتوماسيم  يهوش مصنوع   ايآ. ٢
 چه هستند؟ ونيمرتبط با اتوماس ي صنعت يهادر حوزه  يهوش مصنوع  يربكارگي در  موفق تجارب و  كاربردها نمونه. ٣
 اتوماسيون نقش مؤثري ايفا كنند؟هاي كنترل و سازي سيستمتوانند در طراحي و پيادهمي ي بزرگ زبان يهامدل  ايآ. ٤
ن كمك آ تيو تقو ي علم كنترل هم به هوش مصنوع  ا يآاما  شود،يبه كنترل صحبت م مصنوعي هوش كمك از اً غالب . ٥
 كند؟ يم
 ها غلبه كرد؟توان بر آنهاي كليدي استفاده از هوش مصنوعي در كنترل و اتوماسيون چيست و چگونه ميچالش. ٦

  ميزگرد: اعضاي 

 (دانشكده مهندسي برق و كامپيوتر دانشگاه شيراز)  آقاي دكتر سيد علي اكبر صفوي 

 (دانشكده مهندسي دانشگاه فردوسي مشهد) ي  محمد رضا اكبر زاده توتونچ آقاي دكتر 

   دانشكده كامپيوتر دانشگاه(   مجيد زماني   دكترآقاي Colorado آمريكا ( 

   دانشگاه كاشان وتريبرق و كامپ يدانشكده مهندس(ي  سرتخت  يمي جواد سلآقاي دكتر (  

  آقاي دكتر سيد علي اكبر صفوي  رئيس ميزگرد:

 از لينك زير قابل مشاهده است:  ١ميزگرد تخصصي شماره ويدئو 

https://www.aparat.com/v/dfw1v1c (Google Drive link) 
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 :  ٢ميزگرد تخصصي شماره 

  هاكاربردها و چالش ت،ي: وضعونيصنعت اتوماس 

  مقدمه: 

كند.  هاي صنعتي ايفا مياتوماسيون به عنوان يكي از اركان اصلي تحول صنعتي، نقشي اساسي در بهبود و پيشرفت فناوريصنعت  
ها، از صنايع توليدي و شهري گرفته تا  اين صنعت كه در ابتدا با كاربردهاي محدودي آغاز شد، اكنون دامنه وسيعي از حوزه

هاي  هاي اتوماسيون نيز با نيازها و فرصتهد. با گسترش تحولات ديجيتال، سيستمد پزشكي، كشاورزي و اقتصاد را پوشش مي
هاي موفق  ها و تجربهها نياز است. همچنين، شناخت ظرفيتاند كه به بررسي و بازنگري در مسير توسعه آن جديدي روبرو شده

ز رشد پايدار اين صنعت باشد. اين ميزگرد فرصتي  ساتواند زمينه هاي موجود، ميايران در اين زمينه، همراه با توجه به چالش
هاي  تهاي موجود، و فرصها و محدوديتآيي متخصصان صنعت و دانشگاه جهت بررسي وضعيت اتوماسيون، ظرفيتبراي گردهم

  ه فراهم كرد.  پيش رو براي توسعه اين حوز

  ميزگرد:مطرح شده در  سوالات  

 دارد؟  يگاه يچه جاها توسعه كشور صنعت اتوماسيون در. ١

 ؟صنعت اتوماسيون تا كجاستگستره كاربردهاي . ٢

 چه هستند؟  ها ستم يس نگيتوريو مان ونياتوماس ايران در صنعت موفق تجارب  ها و ظرفيت. ٣

 ؟ تحول ديجيتال و هوش مصنوعي در اين حوزه در ايران چه نقشي دارد. ٤

 ؟ صنعت اتوماسيون در ايران چه هستند هاي چالش . ٥

 ؟ تواند افزايش يابد ها در كمك به اين صنعت چگونه مينقش دانشگاه . ٦

  اعضاي ميزگرد: 

 (رئيس پارك علم و فنآوري كاشان)عليرضا فرجي    آقاي دكتر 

  (مدير عامل شركت مكو از مپنا) آقاي دكتر محمد حسين رفان 

 پژوهش و فنآوري صنعت نفت  (صندوق زاده آقاي دكتر مهدي حسن( 

   (انجمن مهندسان كنترل و ابزاردقيق ايران) آقاي مهندس محمد حسن موحدي 

  آقاي دكتر عليرضا فرجي  رئيس ميزگرد:

  

  از لينك زير قابل مشاهده است:  ٢ويدئو ميزگرد تخصصي شماره 

https://www.aparat.com/v/bov2n2b (Google Drive link)
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  : ٣شماره  ميزگرد تخصصي

  سازي و كنترل ها: مدلشناسي سيستممهندسي كنترل و زيست 
  مقدمه: 

هاي متعددي را هاي اخير فرصت ها به عنوان دو حوزه پرچالش و تأثيرگذار، با پيشرفتشناسي سيستم مهندسي كنترل و زيست 
هاي رياضي،  ها و رويكردهاي مدرن در ادغام مدلنشست به بررسي نوآورياند. اين  براي حل مسائل پيچيده زيستي فراهم كرده
ها و راهكارهاي  وگو، متخصصان به تحليل چالشپردازد. در اين گفتهاي زيستي ميمحاسباتي و يادگيري ماشين با كنترل سامانه

هاي بلادرنگ  گيري از داده ماني و بهرههاي درسازي نرخبيني و بهينه ها، پيشسازي و كنترل بيماري مهندسي كنترل در مدل
اي را  كنند و راهكارهاي پيشرفته شناسي و مهندسي كنترل ايجاد ميخواهند پرداخت. اين تعاملات، پلي ميان علوم داده، زيست

 .آورنددر زمينه پزشكي شخصي و بيوتكنولوژي فراهم مي

 سوالات ميزگرد: 

كار گرفته  به يستيز دهيچي پ  ي هاستميرفتار س ينيبشيو پ  ليتحل يبرا  توانديم نيماش يريادگي و  ي اضير يسازچگونه مدل .١
 ؟دشو

كنترلAgent-based(  ي چندعامل  ي هامدل  .٢ و  م  يهاكننده)  چگونه  مد  توانند يهوشمند  ب  تي ريدر  كنترل    ي هايماريو 
 و رشد تومور مؤثر واقع شوند؟ هايدميمانند اپ  يادهيچيپ 

 ي) براكسيو پروتئوم  كيبزرگ (مانند ژنوم  يهااز داده  يريگبلادرنگ پارامترها و بهره  نيدر تخم  يي هاها و فرصتچه چالش  .٣
 وجود دارد؟ يشخص  يهاو درمان قيدق يبهبود پزشك

و توسعه   يدرمان  يراهكارها  يسازنهيبه به  توانديچگونه م  ينيپروتئ  يهاو شبكه  يستيز  يهابا داده  يمحاسبات  يادغام ابزارها  .٤
 كشف دارو كمك كند؟ 

 دارد؟  ييو دارو يبهداشت يهانهيآن در زم يو كاربردها يشخص يپزشك  ندهيدر آ يچه نقش هاستميس يشناسستيز .٥

 كنند؟   يهمكار ها ستم يس  يشناسستيدر ز تواننديم  و ...)  علوم داده  ات، ياضير ،يشناسستيز( مختلف  علومچگونه محققان  .٦

  اعضاي ميزگرد: 

  (دانشكده مهندسي برق و كامپيوتر دانشگاه صنعتي اصفهان)   آقاي دكتر جعفر قيصري 

   (دانشكده رياضيات كاربردي دانشگاه واترلو كانادا) آقاي دكتر محمد كهندل 

 كامپيوتر دانشگاه كاشاندانشكده مهندسي برق و  ( راد محسن شفيعي آقاي دكتر ( 

 و كامپيوتر دانشگاه تربيت مدرسده مهندسي برق دانشك ( يدكتر سجاد ازگل  ي آقا (  

  آقاي دكتر جعفر قيصري رئيس ميزگرد: 

  از لينك زير قابل مشاهده است:   ٣شماره تخصصي ويدئو ميزگرد 

https://www.aparat.com/v/bov2n2b (Google Drive link) 
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  : ٤شماره  ميزگرد تخصصي

    از دانشگاه به صنعت يو انتقال فناور يگذارهيسرما 
  مقدمه: 

ها در توليد و انتقال فناوري نيز دستخوش تغيير قرار گرفته است. با سرعت گرفتن رشد فناوري در دنياي كنوني نقش دانشگاه
پس از آموزش   هاي پيشرفته باعث شده است نقش دانشگاهها به نيروي آموزش ديده و همچنين فناوريي صنايع و نياز آنتوسعه 

سازي آن تغيير  و سپس تحقيقات و پژوهش به سمت توليد فناوري از تحقيقات صورت گرفته و نهايتاً انتقال فناوري و تجاري
بين نقش سرمايه اين  نهادهاي دولتي جهت  مين سرمايه، صنايع به عنوان مصرف كنندهتأ گذاران جهت  يابد. در  ي فناوري و 

ي از طريق وضع و اجراي قوانين مناسب بر كسي پوشيده نيست. در اين ميزگرد برخي از تجربيات  گربرقراري ارتباط و تسهيل
و   بررسي  سگال  علوم  تحليلگران  شركت  توسط  فناوري  انتقال  فرآيند  همچنين  و  شده  ارائه  فناوري  انتقال  و  توسعه  موفق 

  گردد.هاي مورد نياز صنعت پتروشيمي توسط ايشان ارائه ميفناوري

 سوالات ميزگرد: 

 است؟ يشامل چه مراحل يانتقال فناور نديفرآ. ١

 اند؟ بوده ي بيو معا ايچه مزا يشده داراتجربه  يهانمونه  . ٢

 گشا هستند؟ راه يانتقال فناور نديدر فرآ يسساتؤچه م . ٣

 گردند؟ يم   يدهجهت يفناور ديبه سمت تول يدانشگاه قاتيچگونه تحق . ٤

  ميزگرد: اعضاي 

  دانشگاه كاشان وتريبرق و كامپ   يدانشكده مهندس(ي  رهق  ي راني محسن اآقاي دكتر  ( 

 علوم سگال لگرانيشركت تحلمدير عامل (ي  زعفران  ي قربان  يهاد  ديس آقاي دكتر ( 

   مدير عامل شركت سيمورا( آقاي مهندس اميد بهشتي ( 

   مانيسازان البرز پ  نيشركت ماشمدير عامل (آقاي مهندس محمد علي خزايي( 
  

  يرهق  ي رانيمحسن ا آقاي دكتر  رئيس ميزگرد:
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