ELEC-E8111 Autonomous mobile robots, Design task 2019, Rules, Guidelines and Formats
The purpose of this Design task is to evaluate your understanding of the subsystems and algorithms of a mobile robot, introduced in the lectures, by selecting and applying these in a practical design task. The design task is done in teams of four students. Plagiarism is forbidden. Do not either copy /paste whole slide contents directly from slides.
In this task, you are asked to present a design of a robotic system in the general level for an application, chosen from the four cases described in detail in lecture 3 (“robot project intro 2018.pdf”). You are free to choose the case and all items required for that case: platform, locomotion mechanism, perception devices, sensors, actuators, algorithms for each functionality… Keep in mind, however, that they should be realistic. If you feel that the task description given is incomplete or ambiguous, you can make your own assumptions. Report all assumptions made.
The level of detail in your report should be such that an educated person can move towards the design in detail and implementing. This means that you will have to explain How you solved the problem. If you propose to use existing algorithms, those should be named. If you propose to use an own approach, the approach needs to be explained. Justify your choices. You should also describe if there are some potential problems or challenges in the design.

The solution to the design task needs to be returned as a design document in PDF format using the given template. Please include on the cover page the names and student numbers of all the members of your group.
The design document must be submitted latest at 9:00 pm (21:00) on Sunday April 14th, 2019 in the MyCourses-page of the course. 

Hints and tips

· Note that you should explain how each algorithm is used. For example, you should also mention e.g. what type of map or state space the algorithm is performed in.

· Figures are an excellent way to convey your thoughts to the reader (examiner). The amount of text does not have to be substantial, you just need to be specific.

· Do not expect too much from the reader: if you think something is obvious, it might not be for someone else. 

· Keep your emphasis on requirements, methods and algorithms necessary for your solution. You don't have to worry about practical implementation and programming issues, such as used programming language, middleware, or communication framework.

Template for the design document
Please structure your design document according to the following template:

1. Requirements specification

· Describe the requirements from task description in more detail

2. Hardware

· Describe especially non-standard components

· Describe standard components to the extent needed for requirements

3. High-level description

1. System diagram (with inputs and outputs of subsystems)

2. Control flow (e.g. high-level state machine)

4. Subsystem 1 description

· How system is implemented? Which methods are used? Standard methods can be just referred to. 

· How system fills the requirements?

5. Subsystem 2 description

6. …

7. Analysis of constraints and weaknesses

· Under which constraints the system works? What doesn't work?

Notes

· Individual subsystem descriptions need not be long if standard approaches are used.

· Maximum of 10 pages on 12 pt Times. You can get the best grade even with less.

Grading

Grading of the design task: each section is worth a certain number of points. Your grade will be determined by the total sum of points, out of three options: Fail, Pass, Pass with distinction (you get extra points corresponding to a half grade in the exam grading). To pass, you cannot leave any section blank.
Max 100 points are divided into each section the following way:

· Are the requirements specified? Do they follow the requirements given in the task description? 20 points
· Is it described how the hardware fulfils the requirements? 10 points
· Is a high-level design of the system described? Are the subsystems and algorithms consistent with each other and the hardware? Does the high-level design fulfil the requirements? 30 points
· Is each subsystem described in a general level? Is the relationship to the requirements given? Are the appropriate references shown that would allow going further in the detailed design? 30 points
· Are the constraints and the weaknesses analysed? 10 points
Make sure that your writing is understandable (spelling, language, etc.)

2

