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2. Requirements

The requirements for this robot’s functionality and uses are as follows:
· Draw a rectangle of side 10cm and 20cm respectively, repeated 3 times increasing the given side length by 10 on each repeat.
· Draw a right angled triangle of opposite side length 10 and adjacent side length 15, repeating 3 times and increasing side length by 10 per repeat
· Draw a circle inside of a square of side length 10, repeating 3 times with the circle drawn the opposite direction to the square, with sides increasing by 10cm per repeat.
· Draw a joining symbol consisting of two equilateral triangles of length 10cm per side, repeating 3 times and increasing by 10cm per side per repeat.
3. Use Case Information

Lego Mindstorms EV3 Use Case Documentation
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2) Robotics course completion and area calculation
This diagram and documentation describes the system to which a self designed EV3 Lego robot will complete a predetermined route, calculate its area enclosed and avoid obstacles along the route. This use case begins when the student has described the route, programmed the requirements for the robot and has built the robot. It will end when the robot has either completed the described route, or has failed to complete the route due to an obstacle.

3) Actors
a) Student
The student is the programmer, designer and tester of the system.
b) Robot
The robot has been constructed by the student but uses the system to determine its actions.

4) Preconditions
The robot must have been already constructed and its programming completed.
A pen must have been given to the robot or be available to be picked up.

5) Basic Flow
The robot is turned on and the programming is engaged by the student. The robot then moves along the predetermined path in singular loops. At the end of each loop the robot makes a calculation of how much area it has encapsulated. It will then repeat the same loop but the length of each predetermined side has been increased by 10 cm. The robot will scan the terrain in front of itself at all times during its motion to detect obstacles.

6) Alternate Flow
In the case of an obstacle, the robot will identify if it can move the obstacle, or if it is immovable. In the case it can remove it, the robot will then perform an action to remove it. If the obstacle cannot be moved the robot will then break all movement actions and stop any future processes.

7) Use Case Diagram
[image: ]

4. Business Process Diagrams
a. [image: ]The Rectangle

This process diagram describes completely the processes for the completion of the rectangle, depending on possible interferences/obstructions.

b. [image: ]Equilateral triangle

This diagram shows the complete process to drawing three equilateral triangles from a fixed starting position, allowing for obstacles and obstructions.



c. [image: ]Circle within a square


This diagram shows the process for each loop to draw a circle within a square of predetermined radius, increasing both the circle and enclosing square with each loop. It also allows for obstacles.
























d. [image: ]Join Symbol


This diagram is describing the process of drawing a join symbol using the described robot.


5. Testing
a. [image: ]Rectangle diagram
The rectangular diagrams were completed by the robot within the 20% margin of error. Due to time constraints completion of both area analysis and obstacle scanning were not undertaken.


This is the programming code for the triangular drawing followed by the resultant drawings.
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b. Triangle Diagram
Due to time constraints, only a single triangular diagram could be created. No area analysis or scanning took place during this drawing. The simple program and drawing are detailed below.
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c. Circle within Square
The square and circle compound drawings were also within the required accuracy requirements. Due to technical difficulties with the infrared sensor, no scanning or area analysis was done. The drawings and code are found below.
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d. Join Symbol
The join symbol was easily completed by the robot with very good accuracy. The programming code was also very simple. There are small discrepancies in the angles due to the motors of the robot. The code and drawings are found below.
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