Troubleshooting a
Smart Factory with
VEX CTE

Audra Selkowitz
Senior Education Developer, VEX Robotics
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Workshop Goals

Learn about troubleshooting techniques
and debugging strategies

Build your troubleshooting toolbox

Practice debugging CTE projects g
together & e O

Create your own bugged projects
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SAFETY FIRST!
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T'VE GOT
THE LADDER
YOU'RE GOOD. /¢



A Paradigm Shift...

(¢t ---bugs notas 125
accidents to be solved ISP
but as T
objects-to-think-with  ====""""=. .
and e ——
ObjeCfs'fo'Shqre'W"h’-’ p—

Fields, Deborah A., et al. "Debugging by design: A constructionist approach to high school students' crafting and
coding of electronic textiles as failure artefacts." British Journal of Educational Technology 52.3 (2021): 1078-1092.
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5. Relative move by adding
50 from the x-coordinate.




A Paradigm Shift...

“The idea of designing bugs for
learning
—or debugging by design—
makes learners agents of their own
learning and, more importantly, of
making and solving mistakes.”

-Yasmin B. Kafai



https://www.yasminkafai.com/projects/blog-post-title-two-yg38d-7s9re

“Mischievousness and fun as well as
empathy and sensitivity...were productive
emotions exhibited during bug design,
and shifts away from frustration to

increased comfort, security, and a sense
of control with bugs were expressed
retrospectively weeks afterward.”

Fields, Deborah A., et al. "Debugging by design: A constructionist approach to high school students' crafting and coding of electronic
textiles as failure artefacts." British Journal of Educational Technology 52.3 (2021): 1078-1092.




21st-Century Skills

Character Qualities
How students approach
their changing environment

Foundational Literacies Competencies

How students apply core skills How students approach
to everyday tasks complex challenges

1. Literacy NG iy 11. Curiosity

2. Numeracy € ¢ Creati i 12. Initiative

‘ i Et(gggg i . ation 13. Penrsistence/
A ar

14. Adaptability

4.CT literacy

5. Financial e ¥
literacy 15. Leadership

6. Cultural and ;
civic literacy 16. Social and cultural
awareness

Lifelong Learning

Bugs support
creativity,
resiliency, and
learning.
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What do you need to kno
to debug a project?
e What is the infention of
the projecte

e HOw are you frying to
do thate¢

e Where does it go
wronge







The 6-Axis Arm should
e S move two .rows.down iN
—~ | : a straight line.

Move to Tile location 11. ‘

_\ /- ST N - ;
move arm ¥ topositionx: (144 |y: 8 |z 0 ) mm v P
_

Move to Tile location 23. |

move arm v topositionx: (144 |y: 8 |z (100 ) mm <~ P
x‘/ - . T P "
move arm v to position x: | 205 _'f; y: ,:. 12"} z: :j. 2 | mmvw .




when started

Draw a square

=
set arm v endeffectorto pen *

o S — : = = )
move arm ¥ to position x: | 200.:i y:(50 |z 0 I mmv P
?—\_ ==y - g = _ - g

wait | 1 | seconds

increment arm ¥ position by x: 0 y: | 100 ,:: z ff“ 0 mm ¥ .

wait | 1 | seconds
(e — - —— —

increment arm + position by x: -100 Jy: [ O z 0 mmv p

wait | 1 | seconds

increment arm ¥ position by x: :‘100 Ly :f' —100\} z 0 ) mmew .
7"—\— == ==
wait | 1 ) seconds
increment arm ¥ position by x: . 100 y: 0)z(0), mmv P

s



when started

T
\ Draw 2 squares

Nt

set arm ¥ endeffectorto pen ¥

[T R

| 1st square

Nt

move arm ¥ to positionx: | 100

Iy 7100-; z 0) mmv p

i L

increment arm < position by x: |

50 Jyz( 0 Jz( 0 ) mme 3

(RN

PN
increment arm ¥ position by x:

increment arm ¥ position by x: |

o |||

Ty 7_50 ‘ z 0 mmew [ 3

“-50-.y:‘_0 jz( 0 mm~ P

e

increment arm ¥ position by x:

) .50 ) z: (0 ) mm~ p

N/

| lift the pen then draw 2nd square

increment arm ¥ position by x:

N\

increment arm ¥ position by x: |

—___/

increment arm ¥ position by x:

[EIN¢f

PN

increment arm ¥ position by x: |

increment arm ¥ position by x: |

(TN

increment arm ¥ position by x: _

The 6-Axis Arm
should draw two
squares, but the

second one is
drawn in the air.



when started

Set the side length of the square ‘

set sideLength v to( 25 |

set arm v end effectorto pen v

—_—

Move to the start of the square using absolute movement

Increase the side length of the square

change sideLength v by '::A5°-,1‘

move arm ¥ to position x: 75 |yt 1‘125;_‘,1 z: i‘ 0 mm ¥ .
repeat | 4 |

Use relative movement to draw the sides of the square ]

increment arm ¥ position by x: (aldeLength TI y: 0 jz(0 | mm . ‘
I~ e

increment arm v position by x: 0 ,'y:l‘.sldeLengm)z:i 0 ) mmv [ ‘
== o

increment arm ¥ position by x: @egate v ‘ of (sldel.ength) J z I 0 ‘j mmv P
N g

increment arm w position by x: (o 'y-\negahev of [ sidel \z:_olj mme P
- ,

The 6-Axis Arm
should draw o
spiral, but it just
draws the same
square mulfiple
times.



The Disk should move
on the conveyors
until it reaches the

pick-up point for the
6-Axis Arm, but it’s

never starfing.

Move Disk on Transport Conveyor until it is detected by the Distance Sensor l




. —
] Move Disk on Transport Conveyor until it is detected by the Distance Sensor

.3 — y
mIMnsportCOnveyorzv‘voloollyto(Lo/l;% v l

spin ‘ TransportConveyor2 = | forward v l

stop ‘ TransportConveyor2 =
i -
Move 6-Axis Arm to pick up the Disk ]

a | The Disk should move to
tmooEx the pick-up location for
R - B =l 1 4o Axis Arm but stops

as soon as it is detected
e o OJ 0 OCX by the Distance Sensor.

set Arm10 v mametto]engaged '1

P -

e —
move Arm10 v to position x: | 1o4\y-\171 l100\ mmv P
R




’-\-
whcnmnod' Project: Unit 7 challenge
Configuration:

B ")

ropeat ( 4 )

e =
EXP CTE Workcell Base + Pneumatics

l} Dispense Disk onto moving Entry Conveyor Entry Conveyor in Port 1

wait @)m’ Arm in Port 10
on the conveyors
o | pick-up point for the

set Pneumatic3 v Disk Feeder ¥ to extend v Egi:mggri\\c/e;:rp‘i)r:tPgrt 4 .

. — SignalTower in Port 6 The DISI( ShOUld mOve
’—\o:t/ZPneumaﬂcav ' Disk Feeder v to retract v

@ | until it reaches the
spin ’ EntryConveyor- v ‘ forward = J

mlt@ueonﬂ .

s Encaneer = 6-AXis Arm but the

[N !
|> Move Disk on Transport Conveyor until it is detected by the Distance Sensor C O n V e y O rS d O n -I-
h\.;t/ TransportConveyor2 v velocity to 1__0) _E m O V e

[N = =
spin | TransportConveyor2 v  forward v

stop TransportConveyor2 w ’

| —C




Project: Unit 7 challenge

Configuration:

EXP CTE Workcell Base + Pneumatics
Entry Conveyor in Port 1
TransportConveyer in Port 2
Pneumatic in Port 3

Exit Conveyor in Port 4
SignalTower in Port 6

Arm in Port 10

- object distance in mm v |

Devices

EntryConveyor

TransportConveyor2

Pneumatic3

ExitConveyor4

SignalTower6

Distance7

Add a device




What did you notice?
e How was this experience for you?

e How does it feel when you find a bug?

e Can we think about bugs i in the same
ways we think about
challenges?



Bug “Buckets”

Hardware/ configuration
Parameter problems
Mathematical problems
Sequence/Logic

Sensor knowledge
Spelling/syntax

Understanding coordinate plane
Listening/attention




e 1 Cubeison
Tile 17.

e You need to
move the cube
to the pallet.

when started

—

Pick up a cube J

(

set ~arm v \ end effector to ’ magnet v ’

move ‘ arm ¥ ‘ to position x: @y .mm v \ [ |
mcrement arm ¥ \ position by x: @ y: @ z: ~mm ¥ ‘ ’ l

[ Place the cube on the pallet J

mcrement arm v \ position by x: @ y: \ mm ¥ ' l

arm ¥ \ magnet to \ released ¥ \

¢

(

(

(

(

set

move \ arm vi/\ to position x: @ y: @ - mm—' . ’

(

(



Debugging Check-in

e What were the bugs?
e How did you fix them? j

e How did debugging t
feel for you?




STUMP THE SOFTWARE TEAM!




Create your own bugged project to

try to stump our VEXcode Experts!

e Create a project with 2-3 bugs in it.
e Think creatively about the bugs you're making!
e Use one of the projects we've talked about or

create your own




Bring this experience to

e Making bugs demonstrates understanding

o You have to know the concept in order to
create a bug with it

e I[ntention is important
o Their ideas are good — execution is the problem

o Have to know what the coder was trying to do,
to debug intentionally



Bring this experience to

e There is more than 1 way to fix a bug
o Multiple solutions to the same problem helps
us all learn

e Creating bugs builds creativity and

resilience

o The more you deal with bugs in
non-threatening ways, the more persistent
and comfortable you become in solving them



Stay Connected

Join me in the VEX PD+ Community

@Audra_Selkowitz

Want to Learn More? Join PD+ as an All-Access Member!
Schedule a 1-on-1 Session in VEX PD+!



