Shannon Wallace 		1901768



Contents
Introduction	2
Diagrams – Use case Diagram and documentation	3
Use case diagram one	3
Documentation	4
Conclusion of Use case diagrams	5
business process modelling	5
Kite	6
Star	7
Obstacle interrupting	10
Key program structures and techniques	10
Benefits or problems	11
Drawing the shapes	11
Obstacles	12
Detecting obstructions and have a procedure – 2A	12
Any other obstruction – 2B	12
Test solution after and during implementation	12
Diagrams help you in the construction of your code	12



[bookmark: _Toc39420762]Introduction
Design build and program a robot to over come obstacles, and to draw shapes. The report will tell you what sensors, and motors are going to be used to create the robot and allow it to complete the obstacles.  There are going to be use case diagrams and documentation as well as business modelling diagrams to help construct the code. The report will also include the key program structures and techniques that can be used in Lego MindStorm. The report will also include the benefits and the problems that could happen when creating a robot. It will also include a plan to test the solution.
The shapes that need to be created are: 
Starting with the kite. It has to be 15cm(long edges, 10cm short edges)
[image: ]
Second shape is a five-pointed star – initial size each edge of each point should be 10cm
[image: ]
Third shape is a collection of triangles – initial size = each equilateral triangle should have edges of 10cm
[image: ]
Fourth shape is a triangle in a circle – circle should have a radius of 10cm
[image: ]




[bookmark: _Toc39420763]Diagrams – Use case Diagram and documentation
[bookmark: _Toc39420764]Use case diagram one
The use case diagram below shows what the robot should do. It should draw the 4 shapes which are triangle in circle, kite, star, and collection of triangles. When the robot encounters an obstacle, it should raise an alarm, hault and ignore the colour black because it is the pen.
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[bookmark: _Toc39420765]Documentation 
The documentation below shows what the diagram should do, and how it should help when constructing the code. 
	Use Case
	Description

	Name
	Robot what it is supposed to do

	Description
	The robot should draw shapes and avoid obstacles.

	Actors
	One – it’s a robot

	Viewpoints
	It is a main function. Simplified. The robot is to move and to be able to avoid obstacles and to draw

	Primary Scenario
	When robot draw shape will encounter obstacle and will either raise alarm, stop, display colours, or make a sound

	Secondary Scenario 
	The robot just draws shapes 

	Extends
	· Triangle in circle
· Kite
· Star
· Collection of triangles

	Includes
	· Raise alarm
· Robot hault
· Ignore colour black
· Display colours/lights
· Make a sound

	Issues that could encounter
	The design of pen – the robot can cause issues with the diagram If the design is not appropriate. The robot will not be able to draw if the pen is not there. 



Use case diagram Two
The second diagram shows 3 boxes that could are “Obstacles” and then the other box would be the shapes. This is simplified. 
[image: ]
[bookmark: _Toc39420766]Conclusion of Use case diagrams
The use case diagram will help to construct the code because it gives the basic understanding of what the robot should do. It simplifies the instructions of the robot should do. When constructing the code, you must think about the shape and then the obstacles when drawing the shape. The diagrams above help to understand to construct the code by reading.
[bookmark: _Toc39420767]business process modelling 
The degrees/angles may not be that accurate as drawing and trying to work out for the diagram. The image below shows the red line.  When trying to work out the diagrams you must think it and what ways they would be turning.  This screenshot will be mentioned further down again.
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[bookmark: _Toc39420768]Kite
This is the basic business process modelling of the kite shape. The diagrams show that the robot starts, and what it should basically do. There is a loop at the start of the robot to ignore the colour black otherwise the robot will not draw. This would be a loop and will be repeated three times and you would increase the rotations, and the movements. It increases the size by 10cm.  The robot should stop at the start point. 
[image: ]
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[bookmark: _Toc39420769]Star
This is basic business process modelling of the star shape. When creating this diagram, you had to think about every corner and what makes that shape the way it is. This is the instruction of how the robot will make the star shape.  This would be a loop and will be repeated three times and you would increase the rotations, and the movements. It increases the size by 10cm.  The robot should stop at the start point.
[image: ]
[image: ]


Multiple triangles /house triangle
This is a basic business process modelling of the collection of triangle shape. The diagram below shows the basic on how the robot should follow the instructions given.  This would be a loop and will be repeated three times and you would increase the rotations, and the movements. It increases the size by 10cm.  The robot should stop at the start point.
[image: ]
[image: ]


Triangle with a circle around it
This is a basic business modelling diagram of a triangle with a circle around it. Only one motor moves.  The screenshot below on how to think about it.  This would be a loop and will be repeated three times and you would increase the rotations, and the movements. It increases the size by 10cm.  The robot should stop at the start point.
[image: ]
[image: ]


[image: ]

When creating the diagram. You must think about how the robot is going to create a circle. For a robot to create a circle. It must be place in a location and the one wheel must stop moving.  Then you have thought about when the robot should move and what angle, etc. the diagram show my thought process. 
[image: ]
[bookmark: _Toc39420770]
Obstacle interrupting
When the robot is drawing the shapes, they could encounter an obstacle.  The diagram below shows how the robot will deal with the encounters in an appropriate way. 
[image: ]
[bookmark: _Toc39420771]Conclusion of business modelling process and use case diagrams
The diagrams, and the documentation of the use case give us a better idea of how the diagrams will help construct the code together. The diagram is cutting down the extended information we do not need in simplify form. Some parts will need to be added or removed in the future to able to test if the diagram does help us to implement this code. Things never go to plan, so it is a good idea to think of alternatives and other solutions. The business modelling process will help us because it shows every shape rotation, movement, etc. It also shows another diagram what happens if they encounter an obstacle which should help when constructing the code together because you have to think about these things. 

Key program structures and techniques/Sensors/Motors
The design is the most important thing to the robot, and the code. If the design is not configured to benefit the robot then it will cause some issues, such as the pen not touching the paper. The sensors must be in certain places for the obstacle to get spotted from the robot, if not then it will just collide into it. So, it is important that the design is suitable for the robot. 
When creating a robot. There are sensors that is needed for them to be able to “react”.  It says that “The obstacles will take the form of COLOURED electrical tape set along the robot’s predicted path but should be viewed as a physical obstacle.” This would require a colour sensor for them to be able to be on track of this physical obstacle course, and for them to know if its “safe” such as certain obstacles will be different colours. Different to their path. Another sensor that they would require is an ultrasonic sensor.  The ultrasonic sensor can detect and measure from distances. Which allows them to stop before they run into an obstacle. Another sensor that would be required a is a touch sensor. This allows the robot to know if they have bumped into an obstacle.  The gyro sensor allows the robot to rotate easily creating shapes that you will need. It displays the rotation which allow us to configure it easily. Motors that are needed are is a servo motor. This helps with accuracy of the robot turning. It allows the robot to run smoothly.  It allows the robot to have power and allows it to move fast. There are different kind of motors large, medium, and small. They give of different speed and power. The structure of the robot can affect the robot performance by pen not fitting in as mentioned. The motors and the sensors all have different purposes to be used in multiple different ways.



[image: http://www.legoengineering.com/wp-content/uploads/2018/01/EV3-Colour-Sensor.png][image: ][image: ]
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[bookmark: _Toc39420772]Benefits or problems / Plan to test
The problems that could encounter when implanting the plan is that 
· The design of the robot is bad.
· The sensors, and motors are not in a suitable place for the robot
· Missing something out from the diagram
· Angles/degrees
The solutions for this would be alternative plan such as – a second design of the robot, and work out where to place the sensors, and motors in a suitable place. To add or remove the processes from the diagram if does not work correctly. 
The diagram includes the degrees and angles that are assumed. So could run into a coding issue when trying to make the robot do a certain shape due to angles in the shapes. So, this could require decreasing or increasing values. 
When testing the solution there are going to be certain things that is going to be needed to change to help produce the robot. The pen will need to be adjust a certain way for the pen to reach the paper, and the robot must follow certain instructions.  If this do not go to plan, then it would need changing during implementation as well as after its implementation to improve the robot instructions. 


[bookmark: _Toc39420773]Drawing the shapes
[image: ]
The circles indicate on when the robot should rotate to make its shape. It would need to start on the starting point and go forward on that angle add then it should rotate when it gets to certain distance. When the robot starts drawing the pen should be in the same place and then should stop and halt when it reaches the turning when need to be turned. The starting point would be 0-center for an example. 
[image: ]
[bookmark: _Toc39420774]Obstacles 
[bookmark: _Toc39420775]Detecting obstructions and have a procedure – 2A
“if the obstruction is red then the obstacle should be removed by the robot. Red lines will simulate a moveable object for example a small box or care, procedure for this”
The robot sensors will include ultrasonic, colour sensor, and sound. 
The robot can halt using the ultrasonic because it measures distance. When the robot approaches the obstacle. This allows the robot to prepare what the next step is.  – ROBOT HALT
The robot should raise an alarm when encountering an obstacle, the red tape such as making a sound.  RAISE ALARM
The robot must sense that the colour is red for it to be moveable object using the colour sensor and for them to react to the code. When creating a robot, it must be a good design for the robot to be able to pick up or move a certain block when detecting a red object, so they are able to remove the object – REMOVE OBJECT 
After removing the object/obstacle they will continue course.  
The robot should always ignore the colour black due to the robot is carrying the pen.
[bookmark: _Toc39420776]Any other obstruction – 2B
“Any other obstruction (Blue tape) should be treated as an irremovable object such as a wall you should halt drawing of your shape”
The colour sensor is needed. If the colour sensor sense blue, then the robot should stop at the drawing. When the robot approaches this colour. It should raise an alarm by displaying lights, and then stop drawing and break the program.  
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