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Introduction

This document is going to show the result of making a robot by our group. It is going to contain things such as BPMN diagrams, Use case diagram, screenshots of code, explanation of code.
[bookmark: _Toc30690664]BPMN Diagrams

Red obstruction diagram, this diagram is showing the flow of the information about the red obstruction (red tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.
[image: ]

Blue obstruction diagram, this diagram is showing the flow of the information about the red obstruction (blue tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.
 

[image: ]

Black obstruction diagram, this diagram is showing the flow of the information about the red obstruction (black tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.

[image: ]

Rectangle diagram, this diagram is showing the flow of the information about the red obstruction (black tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.

[image: ]









Right-Angle triangle diagram, this diagram is showing the flow of the information about the red obstruction (black tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks. 

[image: ]
	


Circle within a square diagram, this diagram is showing the flow of the information about the red obstruction (black tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.
[image: ]












Join symbol diagram, this diagram is showing the flow of the information about the red obstruction (black tape). It is showing every connection and also errors that can possibly happen. This diagram is also showing the information flowing in the right order so the robot is turned on, gets code and procedure of detecting obstructions loaded and carries on with the next tasks.
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[image: ]This diagram is a pretty simple diagram showing all the connections and tasks between a person responsible for a robot doing what it is supposed to be doing and the other actor is just a robot receiving and sending inputs into the system.

	USE CASE 1: Creating a robot using Lego Mindstorms EVO3

	Created by: Dawid Trochim

	Date created: 23/01/2020

	Goal: To design and build a robot and program so it can do certain shapes such as a rectangle, right-angle triangle, circle within a square and join symbol.

	Preconditions: Our group has valid knowledge and resources to create this robot.

	Postconditions: The robot has to successfully stop after drawing each shape three times increasing the size each time.

	Success end condition: Our group has successfully managed to design and build a robot and create one decent looking shape which is rectangle, however it is not 100% accurate.

	Failed end condition: The rest of three shapes remain not done as the result of the difficulty of the task.

	Actors: Robot operator, robot.

	
Main scenario: 

	1. Group designs and build a robot

	2. Group creates a series of necessary diagrams such as BPMN, Use case diagrams

	3. Every person in the group helps to code

	4. Every person helps with testing.

	Extension points: Colour sensor, motor.



[bookmark: _Toc30690666]Code

[image: ]Our code is pretty simple and unfortunately, we have only managed to create a decent rectangle. We were struggling with positioning the pen and also rounded corners when the robot was taking a turn. After a few attempts of trying to fix rounded corners that were really bad, we have managed to straighten them up a little bit but it is still not a perfect 90 degrees angle. 
[image: ]Every second block of our code is telling the robot to take a 90 degree turn and the other ones are just telling the robot to go forward. As I said, we struggled with the positioning our pen and we have concluded using a bit of tape to keep it steady in centre of the wheels.
Evidence of testing













This is the evidence of the testing that we have done.
Picture of our robot

[bookmark: _GoBack][image: ]Here is a picture of the robot that our group built. 
Page 2 of 2

image2.png
Robot fails to read
code

Robot is turned on remotely

Robot is reads the
code and is ready to
execute actions

Robot holds a pen
drawing the path

Obstruction not treated reats obstruction
As an irremovable an irremovable
object object

Stop drawing and breaks the program

Robot not
stopping

Robot stops

Alarm stops

Alarm not
stopping

Robot fails to hold a

And draw the path

pen

Robot is moving

No
Obstructions

Differen

No alarm

Checks for any
obstructions

it colour @

Obstructionf are found

Alarm procedure is executed

Robot stops

Colouris blue




image3.png
Robot is turned on remotely

Robot fails to hold a
pen
And draw the path

Robot fails to read
code

End because of an error

A

Robot is reads the
code and i ready to
execute actions

Robot holds a pen
drawing the path

Yy

Robot is moving

Checks
obstru

for any
ctions

No
Obstructions

Robot is ready again
Robot did not end

Robot ignores the

Obstruction}

Robot ends because
Black colour is found and ignored

colour

Colour s black

are found

Differen

it colour

Robot failed to
ignore black





image4.png
Robot fails to hold a
pen and draw the Robot fails to go
path

Robot fails to read
code

End because
Of anerror

Execute procedure
of detecting red,
blue and black ‘

Robot holds a pen
And prepares to ‘

Robot reads the
code and i ready to
execute actions

9]

Robot goes forward
20em

draw the path

9]

obstructions

[9)

Robotis preparing to move

Robot s turned on remotely

Robot fails to tum
90 degrees o the
right

Robot fails to move
20 em forward

Robot s tostop ‘ Rokot s 0 g0 10 | @

Robot fails to tum
90 degrees o the
right

Turning 90
degrees tothe
right

Turning 90
degrees tothe
right

Robot stops

Robot is moving 10 cm forward

Robot is moving 20 cm forward

Repeat the process
three times and

Furning 30
Robot stops degreestothe Robot stops d"‘“":,:;i‘;‘:; o
right each time

Robot is moving 20 cm forward

[9)

Robot fails to tum
90 degrees o the
right





image5.png
Robot s ta ol s
Penand draw the
path

Rabot fis torexd
cote

Endbacause
Ofsneror

ot reacy oreror-

A

Execute procedure. ‘

Robot it g0 Robot fis to move

Roborisrests e presomry Sohon B pen
e ey firenrides nameparsre
esecute ctons obsructions ‘ drawine path

fote} s nidon remotty ) ) ) o s repang o o

Robot s toturm
a5 degressothe
e

Repeat the process

i threetmes and

Robor s down 10|

Robat s ta mave

o s oaded fnd rabot stops

-

2]

O

Increasing thesize of hypotenuse
Robotfis to move

L8emforward

frcreasing s
Qis15em

Lrning 90
increase the Robot urns 45
dimensions by 10 Robotstops sopestothe
e time

degress othe et
rd18cm

Code i losded
And oot moves 15 cm forward

Robotfis totrn
90 cegresscothe

[




image6.png
Robotfais o hoid
[ p—
path

Robot s toresd
cote

Enabacause
Ofsnermor

ot ready oreror

A

Robot e  pen

Eecute procedure

Robot reads the ot detacting 23,

Robat s to g0
forwerd

Robot goes forvard

coce s resdy to

biue and bisck
obstructions

And prepares to
araur e patn

2]

[ r— )

oo

Robots preparing to move

[

Robotfis totrn ot tums 30

Robor it g0
Torwara

o is aaded o rotiotstops

Aot crns Robat it toturn

Robot goes forvard

90 cegresscothe (A desress tohe.

ight

Cods i aadecnd roct stops

degrees tothe
right

Robtfais to mave

50degrees o the
right

Robot it g0

G020 emstraigne
with one motar

Torwara

)

-
Robot goes forward gl Robot goes forward using ess power
ight

Cods i aadecnd roct stops

Soem ‘

o0 em strsignt
with one motar
using ess power

Robotfiisto g0
emforwara

Robot goes forward
Sem

Creating 2 rce

G050 em straignt
with one motar
using ess power




image7.png
Robot fails to read
code

Not ready or error.

Robot is turned on remotely

Robot fails to turn
135 degrees to the
right

Robot i reads the

End because

Of anerror

Execute procedure
of detecting red,
blue and black

Robot fails to hold a
Pen and draw the
path

Robot fails to turn
135 degrees to the
left

Robot fails to go

Robot holds a pen

Robot goes down 10 urning 13:

code and is ready to
execute actions

[9)

obstructions

[9)

‘ >

degrees to the
left

draw the path em

And prepares to ‘

Robot is preparing to move

Urning 135
degrees to the

Robot fails to move
20 em forward

urning 13

right

Yes

Robot stops

Robot fails to move

obot goes 20 cm
forward

Robot fails to stop

Robot stops

Repeat the process
three times and
increase the
dimensions by 10
each time

[9)

degrees tothe
right

Robot is moving 20 cm forfvard

Robot is movirlg 10 cm down

Robot fails to move
10 cm down

Robot fails to turn
135 degrees to the
right




image8.png
Robot managt

System

Restart the robot

Turn off the robot

Using controller

Turn on the robot

Making sure that connection
is stable

Colour sensor

Sending commands

<<include>>

| <coxtendss

Processing code and commands

<<include>>

e
, ~

~
s

. S

<<extend>> <<extend>>

s
s’
’

~
~

Robot




image9.png
Sauars Acmmpt =1





image10.jpeg




image11.jpeg




image1.png
Robot fis ta hold 3
Pen and draw the
path

Raborfais toresd

ot resdy o aror-

End bacausa o ansrror

obor s rexcs the
e and s sy o

Robot holds 2 pen.
input. -

Cneckforany

arawing the patn

Robotis turnad an remotely

Rabotiz moving

cbtructions

O

Obstructiofe arefound

Oiferant coour

Sound s bein
Sound not iayed ) e i Aarm B rased
Robot stops }-

Small cstruction iedium obstruction|

Checiafne i
of obsfuction

5ig costruction

Low sound el Madiom sound lvel

Colourizred

Enddue o anerror

[—
Remave the
obstruction

Robat removes the
avstruction

Obstructidh removed

_
obsructon s
removed

Obstrucion notremaved

Obstruction ot
ramoved




