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Evidence and Application of Practical 
Skills to Produce a Quality Project 

 

Process Photographic Evidence Comments, Justification  
and          Evaluation 

 

Planning 
 

• Put together a rough idea of what I wanted my project to be from research and developed the 
design brief 

 

Developed basic 2D sketches 
for the initial development of 
the design 
 

 

The 2D sketches allowed me to 
gain an initial idea of where the 
direction of the final product is 
heading. 
         They allowed me to 
design a basic visualisation of 
the components placement 
and how they’re connected  
 

 

Drawing more advanced 3D 
sketches with additional detail 

              These sketches enabled 
me to gain a better visualisation 
as the project came together 

 

Circuit Board 
 

Designing initial Circuit Board 
layout 

 

The initial circuit board diagram 
was rendered on CAD software 
to visualise and document how 
the circuit works, and for 
software development purposes: 
identification of which pins 
connect to what components 

Adding quick sketches to 
circuit diagram as board 
design updates 

 

As extra components and 
connections were added, I drew 
them onto the printed CAD 
diagram to visualise them quickly 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

Finalising circuit board diagram 

 

The additions made in pen on 
the printed page are updated in 
the CAD software (Design Spark) 
to reflect. 

 
Soldering ESP32 to circuit 
board 

 

I was very careful with the iron 
as to not burn myself 
The ESP32 is the main ‘brains’ 
component of the project 
         Every pin of the 
Microcontroller board must be 
soldered into my ‘breadboard’ 

 
Soldering and 
attaching additional 
components to board: 
 

• loRa module 

• l298n motor 
driver 

• power supply 

• connections 

 

         These components 
all must be soldered 
into their corresponding 
positions and connected 
up correctly to each 
other as well as to the 
ESP32 

 

 

Soldering USB to serial, to loRa 
out board 
 

 

The soldering iron must be held 
carefully by the rubber handle, I 
checked it was up to the correct 
temperature before beginning to 
solder 
The wireless board’s purpose is 
to connect to a computer and 
send the robot commands for 
actions 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

Developing Code 
 

Developing code to run 
motors  

 

The motor_set subprogram 
can be called from anywhere in 
the code, such as a custom 
movement routine or a 
command input and will set 
the speed of individual motors 
 

 

Developing code to 
run and process 
encoders 

 

The motor_control 
subprogram calculates 
the error between the 
encoder speed and the 
desired speed and adjusts 
the power output to close 
the error 

 

Developing code to 
interface with LoRa 

 

The cmd_handler sub 
program takes commands 
from the loRa input, 
breaks them into ‘words’ 
or arguments, and then 
determines which 
corresponding 
subprogram to call, before 
calling along with passing 
it its corresponding 
arguments 

Testing Lora input by 
reading bits via an 
oscilloscope 

 

I placed the probes onto 
the negative (ground) 
terminal of the board as 
well as the output from 
the loRa board 
I then observed the 
reading and compared it 
to the bits sent to check 
the system is working 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

Developing program to 
control unit remotely 

 

This program runs on a 
windows computer and 
is used to remotely 
control the movements 
of the field painter unit 

 

Designing 

Designing laser cut base on 
AutoCad – laying out holes 
to exactly fit the motors 
ordered  

 

I carefully laid out the spaces 
via the use of the data sheet 
provided on the site the 
motors were purchased from. 
The data sheet documented 
the diameter of the holes as 
well as the spacing between 
them which was very helpful 

Laying out the holes to 
screw the circuit board in 
 
Adding holes on a grid to 
save weight in the design 

 

I first measured the physical 
board I had made and 
recorded the lengths between 
the corner holes for mounting. 
I transferred these into a 
rectangle in a dimensions 
layer in AutoCad and added 
circles for the screws in the 
cut layer at the corners of the 
rectangle 
 

Adding the border  

 

The border shape was 
designed with the 
components in mind, the 
spray can must fit in the 
middle with the motors either 
side, with also room for the 
circuit board, plus the caster 
wheels and other components 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

Designing spray can 
mount and activation 
system  

 

The whole design was designed 
in 2 dimensions together in a 
‘drawing’ layer on AutoCad. This 
allowed the dimensions for the 
individual pieces to be designed 
separately, accordingly. 
<Left – initial complete design in 
two dimensions 
<Right – 2D pieces that make up 
design when laser cut 

 

Cutting 

 
 
 
 

Cutting out ‘additional 
pieces’ (spray can mount 
etc.) of MDF with laser 
cutter  
-loading settings  
 
 
 
 
 

 I first ‘Printed’ illustrator file to 
the laser cutting software, then 
checked dimensions scaled the 
same before setting the correct 
settings for 9mm MDF 

Safety measures 

 

Checking the printing area fits 
inside the physical MDF inside 
the laser cutter using the pointer 
function before closing and 
securing the lid 

Cutting 

 

Check that the extractor fan is  
on and double checking the 
settings before commencing the 
job as shown 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

Building 

 

Cutting out base layer 
sheet of MDF with laser 
cutter  

 

Using proper procedure for the 
laser cutter: I made sure the 
extractor fan was on, the lid was 
closed, and that the correct 
settings were selected for the 
MDF before cutting the base 
plate. 
 

Pressing all the unwanted 
pieces out of the MDF 
 
 
 

 Using a pen and other small 
objects, I slowly pushed each 
unwanted piece out of the Base 
Plate and the ‘additional pieces’ 

Assembling all pieces  I discarded all the unwanted 
pieces and collated all the pieces 
I would use to contrast the final 
unit 

Constructing the spray can 
holder  

 

I used the CAD renderings as a 
guide to construct this aspect of 
the project. 
I also initially put it all together 
with no glue and checked it fit 
the spray can and operated as 
intended. 

Constructing and 
gluing 
 
 

 

Putting PVA glue on the 
appropriate edges and joints 
before pressing the spray-can 
piece together 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

Painting 

 
  

Tapping pieces in and 
gluing pieces together 

 

Using a small hammer, I taped 
each piece in as I constructed the 
project. 
This ensures every piece was 
tight fitting and that the design 
wasn’t warped 
The spray can piece was attached 
to the base plate with glue and 
secured 

Attaching spray-
guards 

 The spray guard pieces were 
attached to the bottom using 
glue and the hammer.  
These pieces ensure the spray 
stays in a neat line. 

Clamping pieces  The side pieces of the spray unit 
were clamped tightly so the glue 
dries without them moving. 
The entire spray can piece fit 
tightly and accurately into the 
base plate, therefore no clamps 
were required in that area. 

Painting the pieces -  
applying the first layer of 
paint 
 

 

I carefully applied the first layer 
of black gloss spray paint to the 
MDF, being careful to move 
quickly over it and not have any 
runs of paint. 

Applying subsequent 
layers 

 I applied subsequent layers 
periodically, due to the nature of 
MDF, it soaks up paint. This 
means multiple layers were 
required. I made sure to cover 
the whole thing, Including the 
bottom and the additional pieces 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

Mounting and Connecting Components 

 

 

 

 

Mounting Motors 
Bolting to ‘motor mount 
brackets’ 

 Once I placed the bolts in the 
bottom piece of the mounting 
bracket, I tightly bolted the 
motor face to the corresponding 
part of the motor bracket. 
I made sure the motor was 
attached firmly. 

Mounting motors and 
brackets to base 

 

I pushed the bolts through the 
laser-cut holes before using a 
screwdriver and an adjustable 
wrench to tighten the nuts on the 
other side 

Mounting wheels 

 

The motor shafts have a hex 
shape which allows the motors 
energy to transfer fully to the 
wheel, the hex adapter has a 
thread in the end: I screwed in 
the bolt using a washer to spread 
the load onto the plastic material 
of the wheel’s rim. 

Marking and drilling holes 
for caster wheels 

 

Due to having no datasheet for 
the hole spacing of the caster 
wheels, I had to drill the holes 
manually instead of laser-cutting 
them. I first marked them before 
drilling them with my drill press 
at home. I made sure to wear 
safety glasses and use proper 
procedure for the drill. 

Mounting caster wheels  Using 6mm nuts and bolts from 
Bunnings, as well as two 
adjustable wrenches, I tightened 
the bolts that hold the caster 
wheels. 
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Evidence and Application of Practical Skills to Produce 
a Quality Project 

 

 

 

 

Mounting circuit board  Using a screwdriver, I screwed the 
circuit board to one end of the 
stand-off (small while plastic 
cylinders with threads which are 
designed to raise circuit boards) and 
the base plate to the other. 

Mounting spray can 
system - drilling holes 
for pivot mount 

 I needed to drill small holes for the 
screws to mount a pivot which 
holds the rod attached to the servo 
actuator arm, and allows the spray 
can to be pushed down 

Attaching the servo  Using a screw driver, I screwed the 
servo to its MDF mount piece via its 
mounting holes. 

Attaching actuator rod, 
at both ends 
 

 Using a screwdriver, I screwed the 
pivot to the piece that sits inside 
the top of the spray can. 
I then attached the rod to the servo 
arm and its other end to the pivot. 

Mounting the battery 

 

The battery was mounted using 
hook-and-loop adhesive pads. This 
makes it easy for the user to quicky 
swap out the battery in the field. 
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The Final Product 
 

 
 

 


