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lt's small, it's priced right for students and it runs real-world autonomous car software.
This is NXP Cup—your invitation to make a pro-level autonomous model car. You'll build,

program and race a model car against other teams, aiming for the fastest time and precise

maneuvering.
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NXP CUP 2022

After 10 years of competition, NXP CUP EMEA continues to attract and challenge students from
around the region. This season will be filled with excitement, with prizes up to 10.000 Euros at stake.
NXP Cup 2022 will be held on campuses across Czech Republic, France, Germany, Lebanon,
Morocco, Romania, Switzerland and The Netherlands between April and May.
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The NXP Cup is a global competition where student teams build, program, and race a
model car around a track for speed. The fastest car to complete the frack without derailing,
wins. The creation of this autonomous car requires:



MO Community

The NXP Cup is a global competition where student teams build, program, and race a
model car around a track for speed. The fastest car to complete the track without derailing,
wins. The creation of this autonomous car requires:

» Embedded software programming and basic circuit creation using NXP parts included
in the entry kit
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« Students to create motor control hardware and software to propel and steer their
intelligent car

« Students must also interface to a camera to navigate the car through the race course
by following the guide line.

This competition lends itself well to use in senior design/capstone project courses. The
contest time frame can fit within the average 3-4 month semester. Most development work
can be done easily within that timeline.
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Finala 2018 Fraunhoffer IIS

https://www.youtube.com/watch?v=ulR4u7kXjco

NXP CUP

WXP Cup 2018 EMEA Finals 17" April 2018
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https://www.youtube.com/watch?v=uIR4u7kXjco

How to reate a High-
Quality SM Project Tutorial

Follow these instructions to learn how to create high-quality
materials that present your project in its best light.

e hackster.io



Things used in this project

Hardware components

Digital Camera X
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Story

Crafting the perfect set of build instructions and documentation is
imperative to the online success of your project. If you document

- your project with clear photos, concise and easy-to-follow wording,
== and you record each step of the process, chances are your content

il get spread far and wide across the internet. | have compiled a

list of suggestions that will help you do just that.




Step One: Project Planning

b

Meticulous recording of the planning process can be as helpful to
you as it is to others. Say, for example, you're designing a circuit.
Rather than creating a back-of-the-napkin-style circuit diagram
consider using one of a whole number of circuit design
programs. When you craft your circuit in a software suite such as
Fritzing or circuits.io you are both helping yourself by documenting
— different variations of your design as well as helping others by

= providing much clearer schematics. In addition, you're giving others
a virtual copy of your design to modify to fit their needs.

This same principle applies to other areas of your project such as
project housings. Try designing everything you create in 2D or 3D
CAD software before you start constructing it. This process can
help you iron-out potential problem areas as well as provide
readers with a clear representation of what the project will look
like.



Step Two: Part Sourcing

Hardware components:

OSH Park Custom fabricated PCB

® Buzzer * 1 =

1 L ik : A neete X 1S Y%t

LED (generic)

Resistor 330 ohm

Coin Cell Battery CR2032

CR2032 Holder

T Atmel ATTiny85 1 e
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Sharing the full list of parts you used is important to help ot
replicate your project. The Hackster project editor has a special
section to enter parts (under "Things"), and they have a database of
verified parts to choose from.

It is certainly tempting to source parts for your project from across
the internet. However, this presents a potential problem for people
trying to replicate your build. They need to go through the process
— of entering their shipping/payment details into every website from
= - which they need to order parts, and they may need to pay much
more in shipping costs. Consider sourcing all of your parts from the
same place, or at least finding links to each part on one source's
website.

All parts entered in into the Hackster database are pre-linked to a
reputable and secure store - choose these whenever you can even
if they come from a different source than your chosen one.



Step Three: Documenting the Build

g

The key to this step is good photos. For most of my projects |
actually like to order 2x the number of parts that a specific build
would require. | do this because | first like to build my circuit
without having to worry about documenting the process. | then go
back and build it again, making sure to take photos of everything |
do. Obviously this wouldn't apply to every project, such as those

&= simple soldered circuits you might want to consider this.

Please check out this separate tutorial | created for in-depth tips
and tricks on how to take good photographs:
https://www.hackster.io/AlexWulff/how-to-take-well-composed-
photos-of-your-hardware-project-ffd2¢5



Step Four: Taking and Choosing a Cover Photo

Other than your project title, the cover photo is what motivates
people to click on your project. It's in your best interest to make
it look nice!




= Try going to https://www.hackster.io/projects and seeing what

First-off, photos of breadboarded circuits almost never turn out
looking very good. It's generally impossible to tell what's going on,
and they just don't want to make someone read your tutorial. If
your project is breadboard-based, consider highlighting a central
component to your project and using that instead. You can also find
a free stock image from sites like pixabay.com to use.

cover images catch your attention. If it interests you, it'll likely
interest other people, so try replicating that! If you took video of
your project you can use giphy.com to create a GIF for your cover
image. GIFs will appear in reduced quality as compared to a still
photo, but their movement is eye-catching.



;?pt_eﬁ Five: Writing Human-Readable Software

Your software won't be useful to anyone if it's a black box. Having

inputs trigger outputs without any sense of what is happening in
between leads to hard-to-maintain and hard-to-read code.

Take a look at the following Arduino C++ program:

#define LIGHT _DELAY 200
#define INITIAL 56000

void setup() {

pinMode(BUZZ, OUTPUT);
pinMode(LED, OUTPUT);

( 1i=0; 1< 5; 1++) {
digitalWrite(LED, HIGH);
delay(LIGHT _DELAY);
digitalWrite(LED, LOW);
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~ * Don't be afraid to comment. Comments let whoever is reading
your code know what something does and, if needed, why you
did it that way. It also makes it much easier when you come
back to your code at a later date to understand the general

program flow.

e Stay away from hard-coded values. Rather than use the raw
pin numbers in your sketch, consider using #define to assign
them a name instead. This makes it much easier to understand
what's going on, as well as change pins on the fly. This same
principle applies to actively-reused values like specific delay
times.

Use consistent whitespace. Inconsistent tab spacing leads to
indecipherable code; pick a whitespace format and stick with it.
The Arduino IDE defaults to two spaces, but many text editors

use one tab.



Step Six: Structure of the Write-Up

The primary thing you want to avoid in a build documentation,

structurally speaking, is a wall of text. Human eyes like structure.

We naturally jump around from headings to subheadings to

paragraphs; one long block of text hinders this natural progression

without providing any reference points. | recommend formatting

your posts in a step-style manner with headings for each step

(use the H icon in the story editor to turn text into a heading). Take

a look at this very tutorial for example - it clearly breaks up the

process of writing a project build into specific, chronological sub-
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Step Seven: Write.

Y

Diverse use of punctuation is important

This is by far the most important part of your whole write-up.
Writing a good tutorial is a skill that can take a lifetime to master,
but hopefully these tips will help you improve your tutorial skills.




This is by far the most important part of your whole write-up.
— Writing a good tutorial is a skill that can take a lifetime to master,
but hopefully these tips will help you improve your tutorial skills.

® Avoid simple spelling errors. Nothing screams unprofessional
like a typo. Double and triple-check your work to ensure that
none slipped through.

e Avoid grammatical mistakes. These can be much harder to
detect in many instances. | often see many comma splices,

these are bad (that last sentence was a comma splice - the

comma separated two independent clauses). Messing up your

apostrophes can also look unprofessional. Services such as

Grammarly can help detect these errors for you.

Vary your sentence structure. Try mixing up longer-winded
sentences with short sentences. Oftentimes simple sentences

are more impactful than their wordy counterparts. Examples in

this post include "Humans like lots of photos,” "The key to this

step is good photos," and many more.
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¢ Keep most of your sentences short. It can be very difficult to
read sentences that span a whole paragraph. If you feel like a
sentence is too long, try taking out some modifier words or
breaking it up into multiple sentences.

¢ Mix technical and non-technical language. There's a very fine
balance between overwhelming the reader with part numbers

and formulas and making your tutorial read like a poorly written

novel. If you use technical terms be sure to explain their

meaning (unless obvious), but also keep language clear and

concise. If your audience is more technically-oriented, adapt

your language accordingly.

Acronyms: they're a great way to be more concise, but spell out

each acronym once before you use it. Unless it's something

really simple.
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Step Eight: Choose a Good Project Name and
Elevator Pitch

The name is what people first see about your project and is the first
indication of what it is. The elevator pitch allows you to provide a
little more info to the reader in deciding whether they should click

- to view your project. Give them some love!

== Avoid generic titles and clearly state what your project is. At the
same time, the name and pitch are not the place to list all the

components you used. Mentioning components is only useful when
the project is about how to use them in a specific context, like
"How to install Windows 10 on a Raspberry Pi".



Step Nine: Publishing your Project

Once you're done writing it all up, it's time to share your project
with the world! Head on over to the Publication Settings and fill in
the details before turning Privacy settings to "Discoverable”.

In this step, particular attention should be put on tags. Tags help
categorize your project, so that other people can discover it by
browsing topics they're interested in. In that respect it's important

. to choose tags that are neither too specific nor too broad. Since

Hackster also has special pages for platforms such as Arduino and

Raspberry Pi, as well as for each component such as Arduino UNO

and Raspberry Pi Zero, those are considered redundant and don't

fit well as tags. Good tags depict a topic such as "smart home" or

"drones", or a technology like "bluetooth low energy".

To help with choosing the right tags Hackster has a pre-set list of
tags you can choose from. If you have over 1,000 reputation points

you can also contribute your own tags.




What kind of content is accepted?

Hackster is a place to share your experience with hardware, including electronics and
the Internet of Things. As we try to maintain a relevant knowledge base, projects that are
outside of these bounds are not accepted.

¢ Yes to hardware, electronics, and lol projects.

* Yes to open source.

* Yes to original content (you own the IP).

* No projects that are simply a sales pitch for a commercial product. Consider
creating a platform hub, and/or post an article showing how to use the component
in a project.

¢ Yes to apps and software-only projects, as long as they're directly related to
hardware or loT (eg: the source code for JARVIS, if anybody has it, please share).

* No ads.

* No plagiarism.



General guidelines:

¢ [anguage: There are no grammatical or spelling mistakes. The text is readable by
an English reader.

® Punctuation: The first words of sentences are capitalized. Sentences end with a
period (full stop). Periods and commas have a space after but not before.

e Formatting: Overall, the project should look nice and be readable. Title, bold, italic,

and other formatting tools should be used only when they make sense.

e Required.
e Should be a complete sentence.

* No URL in this field.

¢ Preferably descriptive of what the project does, instead of what it's made with.
¢ OK to just use a code name, like "Jarvis".

® Make it interesting enough to capture the attention of readers!



- Pitch: hitps://www.hackster.io/guidelines

¢ Required. https://www.hackster.10/guidelines
¢ One short sentence that says it all.

¢ Preferably doesn't duplicate the name.
¢ No URL in this field.

Cover image:
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£ ® Required.

¢ High resolution, crisp image, good lighting.

* No text

¢ Recommended to be a picture of the project's end result.

e Preferrably attractive enough that it'll capture the attention of readers; move

beyond the tangle of wires!


https://www.hackster.io/guidelines
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Projects v News Contests Events Videos Workshops
All Projects By Platform By Topic
Recently Uploaded Arduino Home Automation
Featured https ://www.lﬂgs%]&g;gptio/proj ects?refStopnaY 1,4

Beginner Microsoft Robotics

Intermediate Adafruit Sensors

Advanced SparkFun Displays

Expert Particle Lights

Espressif

Machine Learning & Al

View all projects

Seeed Gaming


https://www.hackster.io/projects?ref=topnav
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Raspberry Pi

‘ The Raspberry Piis a low cost, credit card-sized computer that plugs into a computer
monitor or TV, and uses a standard keyboard and mouse.

Resources for teachers and students Visit website

https://www.hackster.10/raspberry-pi1?ref=topnav |

Home Projects Discussion Products Members


https://www.hackster.io/raspberry-pi?ref=topnav

Proiect exemplu
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https://www.hackster.io/contests?ref=topnav
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Pico Machine - Implementare Multitasking si control prin Internet/Telefon
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MicroPython - cod PicoMachine

from machine import Pin, Timer,UART, PWM
import time
import thread

ser=UART(1,9600)
fan=_thread.allocate lock() # fanion mutex
md=Pin(16, Pin.0OUT)

ms=Pin(15, Pin.0OUT)

s1=Timer()
led=Pin(25,Pin.0UT)
red=Pin(&, Pin.0OUT)
blue=Pin(7, Pin.0OUT)
amber=Pin(8, Pin.OUT)

Pin(13, Pin.IN, Pin.PULL_UP)
irm = Pin(12, Pin.IN, Pin.PULL_UP)
i = Pin(11, Pin.IN, Pin.PULL_UP)

red.high() # stare initiala
blue.high()

amber.high()

t=0.061 # durata activitate motoare
global c
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Functii activare motoare

t=0.81 # durata activitate motoare
global c
c=b"x"
def mdgo(): # activezr motor dreapta
amber . low()
md.high()
time.sleep(t)
md . low() # opri
amber_high()
def msgo(): # acivex motor stanga
red.low()
ms.high()

time.sleep(t)
ms . low()

red.high()

def mdmsgo(): # ambele motoare actiwvate

blue.low()

md.high()

ms.high()

time.sleep(t)

md . Low( )

ms . low()
blue.high()



Thread comunicatii

def bt(): # achizitie car. din UART-BT-phone
while 1: # de la definire thread
fan.acquire() # mutex
global ¢
if ser.any():
c=ser.read(1)
led.high() # semnalizare receptie
time.sleep(0.1)
led. low()
time.sleep(0.2)
fan.release()

_thread.start_new_thread(bt,())



Urmarire traseu

# sensorul IR este @ pe negru si 1 pe alb

while 1
it ¢ == b"1":
x=irs.value()+2¥irm.value()+4*ird.value()
# print(x)
time.sleep(©.05)
it x == 4: # depl. spre stanga max
msgo( ) #
= if x == 6: # pas mic
= msgo() # mai mic
1f x == 2: # pozitie corecta
mdmsgo( )
if x == 7: # intersectie
mdmsgo ()
it x == 3: # pas mic
mdgo ()
it x == 1: # depl. spre dreapa max

mdgo ()

b'e':
ms . Llow( )
md . Low()
time.sleep(®.3) # inertie

opresc motoare
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Rpi - extensie ADC-LCD
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P_rin'cipii functionare BLDC
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- ‘BLDC — secventa 0

Sector

3 Phase




_BLDC — secventa 1

Sector

= sLbe

3 Phase




SSBLLDC — secventa 2

3 Phase
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" BLDC — secventa 3

3 Phase




““BLDC - secventa 4
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