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Course Overview

Staff Contact Details

Convenors



/engineering/mechanical-and-manufacturing-engineering
https://nucleus.unsw.edu.au/en/
/engineering/study/industrial-training
https://www.international.unsw.edu.au/study-abroad-at-unsw
/study

Email

Engineering Student Support Services — current student enquiries

* e.g. enrolment, progression, clash requests, course issues or program-related queries

Engineering Industrial Training — Industrial training questions

UNSW Study Abroad - study abroad student enquiries (for inbound students)

UNSW Exchange - student exchange enquiries (for inbound students)

UNSW Future Students — potential student enquiries



https://nucleus.unsw.edu.au/en/contact-us
mailto:eng.wil@unsw.edu.au
mailto:studyabroad@unsw.edu.au
mailto:exchange@unsw.edu.au
https://www.futurestudents.unsw.edu.au/ask-question
mailto:mech.admin@unsw.edu.au

Course Detalls

Credit Points 6
Summary of the Course

The course is aimed at developing skills on how to design and implement the capabilities of a robotic
platform. Half of the course is lecture-based and deals with the following contents: Introduction to robot
design. Mechanisms and kinematic of wheeled robots. Sensors used for the perception capabilities of
the robot. Perception applied to allow the robot to understand the context of operation. Motion planning
and control of the robot in complex contexts. Optimal planning (Dynamic Programming approach).

In the practical component of the course, the students implement perception and control modules and
test them in actual robots.

Course Aims

This course enables students to explore relevant aspects of autonomous robotic systems. These include
the implementation of functions such as selecting, understanding, and installing the sensing capabilities
of the robot, processing of the sensor measurements for performing perception, and applying low- and
high-level control processes to enable the robotic platform to operate in complex contexts.

This course allows students to apply the concepts introduced in the course, in combination with
previously acquired knowledge (from subjects related to Programming, Mathematics, Control,
Mechanics, Electronics), in order to solve the complex course projects that involve tasks such as the full
design and implementation of a small robotic platform to give it the intelligence to operate in an unknown
context. The intelligence of the platform involves performing perception tasks such as obstacle detection,
mapping, planning and visualization for human interaction with the intelligent agent. All these
components of the agent are implemented by the students.

Course Learning Outcomes

After successfully completing this course, you should be able to:

Learning Outcome EA Stage 1 Competencies

1. Apply relevant theoretical knowledge pertaining to mobile PE1.1
robots including locomotion, perception and localization utilising
onboard sensors, navigation and path planning, for complex
problem-solving







Assessment

Assessment Tasks

Assessment task Weight Due Date Student Learning
Outcomes Assessed

Quiz 45% Week 2, 4,7,9, 10 1,2

Individual Project 36% Week 4, 7, 10 1,2,3

Group Project 19% Week 12 1,2,3,4

Assessment Details

Assessment 1: Quiz

Start date: Week 2, 4,7, 9, 10
Length: Up to 30 minutes
Details:

Description:

Quizzes on general theories of mobile robots and computer vision that are covered in lectures.

Number of assessments:
Five quizzes in total.

Group/Individual:
Individual

Assessment criteria:

Quizzes are online via Moodle Quiz activity.

Deadline for absolute fail:

N/A

Release of marks:

Within 1 week of the test date.

Submission notes: via Moodle

Turnitin setting: This is not a Turnitin assignment
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Assessment 2: Individual Project
Start date: Week 1, 4, 7
Details:
Description:
Assignments focusing on different aspects relevant to robot design.
Number of assessments:
Three assignments in total.
Group/Individual:
Individual
Assessment criteria:
Refer to each assignment description.
Deadline for absolute fail:
50 hours after the due date (each late hour reduces the maximum achievable marks by 2%).
Release of marks:

c” %o %o 0



One assignment in total.

Group/Individual:



Attendance Requirements



http://timetable.unsw.edu.au/2021/MTRN4110.html

Resources

Recommended Resources

Lecture notes and assignment specifications will be available to students via Teams.

There will be no textbook required for this course. The students are suggested to read the following if
they want to expand their learning:

* R. Siegwart, I. R. Nourbakhsh, D. Scaramuzza. Introduction to autonomous mobile robots. The MIT

Press. Second edition. 2011.

UNSW Library website: https://www.library.unsw.edu.au/
Moodle: https://moodle.telt.unsw.edu.au/login/index.php

Course Evaluation and Development

Feedback on the course is gathered periodically using various means, including the UNSW
myExperience process, informal discussion in the final class for the course, and the School’s
Student/Staff meetings. Your feedback is taken seriously, and continual improvements are made to the
course based, in part, on such feedback.
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Submission of Assessment Tasks
Assessment submission and marking criteria

Should the course have any non-electronic assessment submission, these should have a standard
School cover sheet.

All submissions are expected to be neat and clearly set out. Your results are the pinnacle of all your hard
work and should be treated with due respect. Presenting results clearly gives the marker the best chance
of understanding your method; even if the numerical results are incorrect.

Marking guidelines for assignment submissions will be provided at the same time as assignment details
to assist with meeting assessable requirements. Submissions will be marked according to the marking
guidelines provided.

Late policy

Work submitted late without an approved extension by the course coordinator or delegated authority is
subject to a late penalty of 20 percent (20%) of the maximum mark possible for that assessment item,
per calendar day.

The late penalty is applied per calendar day (including weekends and public holidays) that the
assessment is overdue. There is no pro-rata of the late penalty for submissions made part way through a
day.

Work submitted after the ‘deadline for absolute fail' is not accepted and a mark of zero will be awarded
for that assessment item.

For some assessment items, a late penalty may not be appropriate. These are clearly indicated in the
course outline, and such assessments receive a mark of zero if not completed by the specified date.
Examples include:

1. Weekly online tests or laboratory work worth a small proportion of the subject mark, or

2. Online quizzes where answers are released to students on completion, or

3. Professional assessment tasks, where the intention is to create an authentic assessment that
has an absolute submission date, or

4, Pass/Fail assessment tasks.

Examinations
You must be available for all quizzes, tests and examinations. For courses that have final examinations,
these are held during the University examination periods: February for Summer Term, May for T1,

August for T2, and November/December for T3.

Please visit myUNSW for Provisional Examination timetable publish dates. For further information on
exams, please see the Exams webpage.

Special Consideration

If you have experienced an illness or misadventure beyond your control that will interfere with your
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https://student.unsw.edu.au/sites/all/files/uploads/group271/fit-to-sit-guide.pdf
https://student.unsw.edu.au/special-consideration

The

rs

Academic Honesty and Plagiarism

UNSW has an ongoing commitment to fostering a culture of learning informed by academic integrity. All
UNSW students have a responsibility to adhere to this principle of academic integrity. Plagiarism
undermines academic integrity and is not tolerated at UNSW. Plagiarism at UNSW is defined as using
the words or ideas of others and passing them off as your own.

Plagiarism is a type of intellectual theft. It can take many forms, from deliberate cheating to accidentally
copying from a source without acknowledgement. UNSW has produced a website with a wealth of
resources to support students to understand and avoid plagiarism, visit: student.unsw.edu.au/plagiarism.
The Learning Centre assists students with understanding academic integrity and how not to plagiarise.
They also hold workshops and can help students one-on-one.

You are also reminded that careful time management is an important part of study and one of the
identified causes of plagiarism is poor time management. Students should allow sufficient time for
research, drafting and the proper referencing of sources in preparing all assessment tasks.

If plagiarism is found in your work when you are in first year, your lecturer will offer you assistance to

improve your academic skills. They may ask you to look at some online resources, attend the Learning
Centre, or sometimes resubmit your work with the problem fixed. However more serious instances in first

Uurcnp or NSW h %o "


https://student.unsw.edu.au/plagiarism
http://www.gs.unsw.edu.au/policy/documents/studentmisconductprocedures.pdf

Academic Information
Credit points

Course credit is calculated in Units-Of-Credit (UOC). The normal workload expectation for one UOC


https://www.nsw.gov.au/covid-19/what-you-can-and-cant-do-under-rules/self-isolation
https://www.nsw.gov.au/covid-19/latest-news-and-updates
https://www.covid-19.unsw.edu.au/safe-return-campus-faqs
https://student.unsw.edu.au/attendance
https://www.myit.unsw.edu.au/services/staff/email-students-and-staff
https://student.unsw.edu.au/special-consideration
https://student.unsw.edu.au/exams
https://student.unsw.edu.au/exam-approved-calculators-and-computers
https://student.unsw.edu.au/plagiarism

* Moodle

e | ab Access

e Computing Facilities
* Student Resources
® Course QOutlines

* Faculty Transitional Arrangements for COVID-19

* Makerspace
e UNSW Timetable

e UNSW Handbook
¢ Equitable Learning Services
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https://moodle.telt.unsw.edu.au/login/index.php
/engineering/mechanical-and-manufacturing-engineering/resources/lab-access
/engineering/mechanical-and-manufacturing-engineering/student-life/resources
/engineering/mechanical-and-manufacturing-engineering/student-life/resources
/engineering/mechanical-and-manufacturing-engineering/student-life/resources/course-outlines
/engineering/student-life/student-resources/faculty-transitional-arrangements-coronavirus-covid-19
https://www.making.unsw.edu.au/engineering-makerspace/
http://timetable.unsw.edu.au/current/subjectSearch.html
https://www.handbook.unsw.edu.au/
https://student.unsw.edu.au/els

Appendix: Engineers Australia (EA) Professional Engineer Competency
Standard

Program Intended Learning Outcomes

Knowledge and skill base

PE1.1 Comprehensive, theory based understanding of the underpinning natural and
physical sciences and the engineering fundamentals applicable to the engineering discipline

PE1.2 Conceptual understanding of the mathematics, numerical analysis, statistics, and
computer and information sciences which underpin the engineering discipline

PE1.3 In-depth understanding of specialist bodies of knowledge within the engineering
discipline

PE1.4 Discernment of knowledge development and research directions within the
engineering discipline

PE1.5 Knowledge of engineering design practice and contextual factors impacting the
engineering discipline

PE1.6 Understanding of the scope, principles, norms, accountabilities and bounds of
sustainable engineering practice in the specific discipline

Engineering application ability

PE2.1 Application of established engineering methods to complex engineering problem
solving

PE2.2 Fluent application of engineering techniques, tools and resources

PE2.3 Application of systematic engineering synthesis and design processes

PE2.4 Application of systematic approaches to the conduct and management of engineering
projects

Professional and personal attributes

PE3.1 Ethical conduct and professional accountability

PE3.2 Effective oral and written communication in professional and lay domains

PE3.3 Creative, innovative and pro-active demeanour

PE3.4 Professional use and management of information

PE3.5 Orderly management of self, and professional conduct

PE3.6 Effective team membership and team leadership
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