Homework Instructions: Reviewing a Research Article on system
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Objective

The goal of this homework is to introduce you to the peer-review process by analyzing a research article
focused on the application of system identification for modeling the lateral dynamics of a car from
open loop maneuvers. This will help you critically evaluate the methodology, interpret results, and
summarize the system identification workflow used in the study.
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Homework Instructions: Research Article Review

Step 1: Read the Paper Carefully

Download the pdf version of the research article that has been allocated to you from the course
website.

. Skim the paper: Start by reading the abstract, introduction, and conclusion to get an overview

of the study.

. Focus on the Application Section: Carefully read the section where system identification is

applied to model the vehicle lateral dynamics.

. Highlight Key Concepts: Identify important terms, mathematical models, and experimental

setups used.

Step 2: Understand the System Identification Workflow

Your review should focus on understanding and summarizing the workflow of system identification used
in the study. Answer the following questions:

1.

2.

Data Collection:

e What type of data was collected (e.g., position, velocity, acceleration)?
e What sensors were used?
e What were the testing conditions (indoor/outdoor, controlled /uncontrolled environments,open
loop/ closed loop maneuvers)?
Model Selection:
e What type of model was used to represent the system? (e.g., linear/nonlinear, physics-
based /data-driven)

e Were any assumptions made about the system?

3. Parameter Estimation:

e What techniques were used to estimate model parameters? (e.g., Least Squares, Instrumental
Variable, Neural Networks,...)

e What is the Software or toolbox used ?



e How were the parameters validated?
4. Model Validation:

e How did the researchers test if their model accurately represents the car-like robot?

e What performance metrics were used (e.g., error analysis, simulation vs. real-world compari-
son)?
2.3 Step 3: Evaluate the Strengths and Weaknesses
Write a short analysis of the strengths and weaknesses of the system identification process in the paper:
e Did the authors provide sufficient details about their methodology?
e Were there any limitations or sources of error in their approach?

e What improvements could be made to their system identification workflow?

2.4 Step 4: Write Your Review
Your review should be structured and concise (2 pages max). Follow this format:
e Introduction (3-4 sentences)

— Give the full reference of the paper: authors, article title, conference title and abbreviation,
city and country where the conference was held, year of publication.

— Briefly introduce the paper and its objectives.

— State why data-driven system identification is useful.
e Summary of the System Identification Workflow (Main Section)

— Describe the steps taken by the researchers (data collection (type of maneuvers, number of
experiments, ....), model selection, parameter estimation, validation including physical inter-
pretation in meaningfull sense).

— Summarize key findings.
e Critical Evaluation (2-3 paragraphs)

— Discuss strengths and weaknesses.

— Mention any improvements or alternative approaches.
e Conclusion (3-4 sentences)

— Summarize your key points.

— Explain what you learned from reviewing the paper.

3 Advice for First-Time Reviewers

Stay objective: Your review should be based on facts, not personal opinions.

Be constructive: If you find weaknesses, suggest improvements instead of just criticizing.

Use technical language: Support your points with technical reasoning and examples.

Keep it concise: Focus on the main points and avoid unnecessary details.

4 Deliverable

Submit your written review (PDF or Word document) by Tuesday, 25th of February 2:00 pm. Be
prepared to discuss your findings in class.

This lab will help you get on skills in critical reading, technical analysis, and academic writing,
which are essential in engineering developments for autonomous and intelligent systems.



