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Department

School of Engineering
Level

Undergraduate Level 4
Module leader

Paolo Villella
Credit value

15
Module duration

13 weeks
Assessment

100% coursework
Study location

University of Warwick main campus, Coventry

Description

Introductory description
ES4A1-15 Advanced Robotics

Module web page

Module aims

Advanced Robotics will explore in great depth areas relevant to not only industrial robotics but
service robots (i.e. robots outside a factory environment particularly mobile robots) and the
application of this technology to real world environments e.g. driverless vehicles, unmanned aerial
vehicles and tele-robots. Students will also master robot kinematics including dynamics and
trajectory planning.

Outline syllabus

This is an indicative module outline only to give an indication of the sort of topics that may be
covered. Actual sessions held may differ.

Geometric, kinematic, and dynamic analysis of serial robots manipulators.
Current and future application of robotics outside industry, i.e. Service robots, Autonomous


http://www2.warwick.ac.uk/fac/sci/eng/eso/modules/year4/es4a1/

vehicles.
Mobile robotics: locomotion, sensors, perception, SLAM (Simultaneous Localisation And Mapping)
and probabilistic techniques.

Learning outcomes
By the end of the module, students should be able to:

» Solve complex kinematic calculation problems applied to serial robots arms. (M1, M2)

» Develope and evaluate computational models to perform complex kinematic analysis of
robotic mechanisms. (M3, M6)

» Undertake self-directed research and critically evaluate current and future non-industrial
applications of robotic technology. (M4)

» Appraise, evaluate and creatively apply mobile robot technology: locomotion, sensors and
probabilistic techniques. (M5, M13)

» Evaluate the performance of control systems for a robotic arm in a practical laboratory. (M12,
M13)

Indicative reading list

Reading lists can be found in Talis

Specific reading list for the module

Subject specific skills

Ability to conceive, make and realise a component, product, system or process.

Ability to be pragmatic, taking a systematic approach and the logical and practical steps necessary
for, often complex, concepts to become reality.

Ability to be risk, cost and value-conscious, and aware of their ethical, social, cultural,
environmental, health and safety, and wider professional engineering responsibilities.

Transferable skills

Numeracy: apply mathematical and computational methods to communicate parameters, model
and optimize solutions.

Apply problem solving skills, information retrieval, and the effective use of general IT facilities.
Overcome difficulties by employing skills, knowledge and understanding in a flexible manner.
Appreciation of the global dimensions of engineering, commerce and communication.

Study

Study time


https://warwick.rl.talis.com/
https://rl.talis.com/3/warwick/lists/7EF8590C-C3C8-4C2B-CC13-38CBBC2F4497.html

Type Required

Lectures 18 sessions of 1 hour (12%)
Practical classes 6 sessions of 1 hour (4%)
Online learning (independent) 16 sessions of 15 minutes (3%)
Other activity 5 hours (3%)

Private study 117 hours (78%)

Total 150 hours

Private study description

Guided Independent learning 111 hours (including completion of tutorial problem sheets and
coursework assignments)

Practical Class-

1 x 3 hour robot programming lab

1 x 3 hour MATLAB simulation lab

Other activity description

3 x 1 hr revision class
2hr in-class assessment in computer room

Costs

No further costs have been identified for this module.

Assessment
You must pass all assessment components to pass the module.

Students can register for this module without taking any assessment.

Assessment group A

Weighting Study time Eligible for self-certification

Assessment component

Mini Design Portfolio 40% Yes (extension)
Design portfolio 2000 words

Reassessment component is the same



Weighting Study time Eligible for self-certification
Assessment Component

In-class written assessment with MATLAB 60% No
1 hour 30 minutes long In class written assessment using MATLAB for calculations.

Reassessment component

Kinematic Resit Assessment No
Written report with 12-page limit.

Feedback on assessment

Verbal communication in the robot labs.
Written comments and electronically marked-up assignments for the design portfolio.
Cohort-level feedback on in-class test.

Availability

Courses
This module is Optional for:

* Year 4 of UESA-H116 MEng Engineering with Exchange Year
* Year 5 of UESA-H115 MENng Engineering with Intercalated Year
* Year 4 of UESA-HH33 MEng Systems Engineering with Exchange Year
 RESA-H6P9 Postgraduate Research Wide Bandgap Power Electronics
> Year 1 of H6P9 Wide Bandgap Power Electronics (EngD)
> Year 2 of H6P9 Wide Bandgap Power Electronics (EngD)
* Year 1 of TESA-H341 Postgraduate Taught Advanced Mechanical Engineering
* Year 5 of UESA-H607 Undergraduate Electrical and Electronic Engineering with Intercalated
Year

This module is Option list A for:

* Year 4 of UESA-H336 MEng Automotive Engineering

* Year 5 of UESA-H337 MEng Automotive Engineering with Intercalated Year

* Year 4 of UESA-H163 MEng Biomedical Systems Engineering

* Year 5 of UESA-H164 MEng Biomedical Systems Engineering with Intercalated Year
* Year 4 of UESA-H63X MEnNg Electronic Engineering

* Year 5 of UESA-H636 MENg Electronic Engineering with Intercalated Year

* Year 5 of UESA-H63Y MEnNg Electronic Engineering with Intercalated Year



* Year 4 of UESA-H114 MEng Engineering

* Year 4 of UESA-HH76 MEng Manufacturing and Mechanical Engineering

* Year 5 of UESA-HH38 MEng Manufacturing and Mechanical Engineering with Intercalated
Year

* Year 5 of UESA-HH77 MEng Manufacturing and Mechanical Engineering with Intercalated
Year

* Year 4 of UESA-H311 MEng Mechanical Engineering

* Year 4 of UESA-H318 MEng Mechanical Engineering with Exchange Year

* Year 5 of UESA-H317 MEng Mechanical Engineering with Intercalated Year

* Year 4 of UESA-HH31 MEng Systems Engineering

* Year 5 of UESA-HH32 MENng Systems Engineering with Intercalated Year

* Year 1 of TESA-H643 Postgraduate Taught Electrical Power Engineering

* Year 1 of TESA-H642 Postgraduate Taught Energy and Power Engineering

* Year 4 of UESA-H606 Undergraduate Electrical and Electronic Engineering MEng

This module is Option list B for:

* Year 4 of UESA-H336 MEng Automotive Engineering
* Year 5 of UESA-H337 MEng Automotive Engineering with Intercalated Year
* Year 5 of UESA-H636 MENg Electronic Engineering with Intercalated Year
* UESA-H311 MEng Mechanical Engineering
> Year 4 of H30G Mechanical Engineering with Business Management
> Year 4 of H30P Mechanical Engineering with Fluid Dynamics
o Year 4 of H30M Mechanical Engineering with Robotics
> Year 4 of H30H Mechanical Engineering with Sustainability
* Year 4 of UESA-H316 MEng Mechanical Engineering
* Year 4 of UCSA-G408 Undergraduate Computer Systems Engineering
* Year 5 of UCSA-G409 Undergraduate Computer Systems Engineering (with Intercalated
Year)

This module is Option list C for:

* UESA-H311 MEng Mechanical Engineering
> Year 4 of H311 Mechanical Engineering
> Year 4 of H30J Mechanical Engineering with Appropriate Technology
- Year 4 of H30L Mechanical Engineering with Automotive Engineering
> Year 4 of H30N Mechanical Engineering with Systems Engineering



