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8y Quentin "Q" Alldredge
Softwate Tnnovations




* Feel Free to call me “Q”

| * Work of the Aerospace and Defense
 Industry

* First at ATK (Now Northmp

Grumman

% Now at Hill Air Force Base

LabVIEW Consulting as Q Software
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Contact Q)

K Phone/Text: +1 (435)-730-1198
* Email: q@qsi.dev
* Website: www.gst.dev

* Linkedn: www.linkedin.com/in/ quenﬁn—q—audvedge

* LabVIEWWiki.org: Q_

* Twitter: @QS1.Q

* N1 Community Forums: TheQ_
& -*LA\/A Forums: The Q_
: : * Stackovevﬂow TheQ
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i * Four Houses of Hogwarts Schoo
_of Witcheraft and Wizardry
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* Inspiration ﬁ‘om the Harry Potter
books by ].K. Rowling

* Four Houses of Hogwarts School
of Witc hcraﬁ and Wtzardry

o Weasley Famdy s Magic Clock
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* Inspiration from the Harry Potter
| books by ].K. Rowling
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* Four Houses of Hogwarts School
of Witc hcraﬁ and Wtzardry

* ea;slgy Famdy s Magic Clock
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* “Build Your Own "Weasley" Location Clock!” on ppeterso502

ps: [www.instructables.com/Build Yow—Own—Weaslev—Loca’uon Clock/

* “loT Location Sensi ing Picture Frame” by allie fauer

hitps:/ [www.instructables.com/1oT-Location-Sens ing-Picture-Frame /

* Weasley Clock” on jessyjones

3 .v;.;,;\;; it D&/ /www ms‘cmc‘ca/o les.com/Weasley-Clock/



https://www.instructables.com/Build-Your-Own-Weasley-Location-Clock/
https://www.instructables.com/IoT-Location-Sensing-Picture-Frame/
https://www.instructables.com/Weasley-Clock/

* Recreate the Weas ley Fami[y Clock for my own family

* Give each family member their own clock hand that moves -
- based on their location (update based on their phone GPS)

e l*Keep telling time (include hands to indicate hour, minute,
. and second)

*Look like a real workmg gvandfather clock (movmg
.. "f..'t;. :""*"* pendulum and wetghts)




Message Queuing Te lemehfy Transport
Weasley Clock dMQTT OwnTracks App g

Subscriber MQﬂ Bro l’{EV Publisher

JavaScript Object Notation (JSON Messages)




Materials

Artistic Design

Mechanical Design
Electrical Design
Software Design
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~0ld Clock
Raspberry Piw/ Servo Hat

Item

Rasp’oerry Pig B+

LabVIEW Community Edition



Arduino Nanos
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jmtel‘ials

Old Clock
Rasp’oewy Piw/ Servo Hat

Arduino Nano
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]Ratel"lals

Old Clock
Raspbewy Piw/ Servo Hat

Arduino Nano

Servos
Item
Parallax 360 High Speed, Continuous Rotation Servos
MGg96R Servo
:: i g
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jnatel‘ials

Old Clock
Rasp’oewy Piw/ Servo Hat

Mounting Hole Size:(p12mm(1/2")

Arduino Nano
Servos

Buttons
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]Ratel“lals

Old Clock
Raspbewy Piw/ Servo Hat

Arduino Nano

Servos
Buttons
Item
ng ’/ltS WS2812b Strip Lights




Disc Sander, etc. 5

* So deving lron (ge’c one WLth

’cemp erature contro

* Wire strippers, p[iers,

screwdrivers
* 3D Printer!!!




.

- * My Ender 3 Pro was

one of my most used

- X Used Fusion 360 for

-

~_mode ing




Artistic Design

| * Like movie, but make it my
own

* Bring in Elements fr

and Movies




Artistic Design

| * Liké movie, but make it my

Bring in Elements from Books
_and Movies

* Make it whimsical and

:;y_e,m;g_tis_cent of the Wizarding

vations 21
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Artistic Design

* Like movie, but make it my ( @ © «.
| Next cw CCW End Powel'

* bring in Elements ﬁom Books

and Movies

B L it himsical and

Vemtmscen‘c of the Wtzavdmg
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echanical Design

* 7 Hands requires 77 servos

and 7 nested shaﬁs
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Servo Gear Idle Gear nested S[fla:ﬁs
Step Gear

* Decided on a 151 Gear Ratio
% 1° Clock = 15° Servo

%* 1 second = 6° Clock = 90° Servo ::":

Clock Shaft Gear

*360 on the clock = 5400° (15
rotations)




echanical Design

% 7 Hands requires 7 Servos

and 7 nested shaﬂs

£S5

d/at‘lons 25




fltechanical Design
* 7 Hands requires 77 servos
and 7 nested shaﬁs |
* Decided on a 151 Gear Ratio

a
3

k Make it all fit behind the . 8
clock face e




Electrical Design

[—
USB Hub Arduino Nanos x7 @ Clock Hand Servos x7

W0ss Morins M5 M6 CTL FBK PWR GND

Power Strip
Servo Hat
\AAAAAS

VVVVVY

| AND  ¥YMd

Rasp’oewy Pi

GND PWR SysPWR End CCW CW Next

Buttons/Button Circuit

11D ¥Md
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*Base of Clock houses:
‘ * Raspbewy Pi
*Ardumo Nanos
* USB Hub
* Button Circuit Board

i
)

*
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_ X Power Supplies




‘ * Top of Clock houses:
@ * Servo Assemloly
X Penduluum Driver

*Weight Servos

ot
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Weasley Clock

~ (Raspberry Pi & Arduino Nanos)

Message Queuing Te lemehfy Transport

Subscriber

dAMQTT

MQTT Bro ker

JavaScript Object Notation (JSON Messages)

OwnTracks App

(Mobile Phones)

Publisher
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Serial-via-tISB

12&Bus

PWM;-PEMsor-SPI

GPIO-Out

GP1On:

TCP/AP




WEPPRERN o =

C

G (LabVIEW) Python

Main Controller Control Sound Control Servos

Read Feedback Line

Receive MQTT Messages (TCP) Control Lights

Control Servos thvough Hat Get Timezone Calculate Angle and Maintain

Position

Interface with Python via Call Shutdown

Command Line

1nteﬁace with Arduino Nanos via

Serial (USB)

Control Pendulum and Receive
Button Presses via GP10




Software Components

G Classes and ]n’cel[faces

3 ’ Weasley Clock OwnTracks
> (Main Actor) Interface Message Parser LN
' Location Hand %pbewy Pi1/0 est LINX
Controller Controller Interface et PCA9865 PWM
' Time Hand ' LED Eﬁec‘cs Clock Hand Rasploewy Pi
Controller Controller Classes Utilities

I MQTT 'Cali’oraﬁon

Controller Controller Servo RPi-WS281x




|

: Multiple Processes, Multiple Processes, Multiple
Single Process, N

Simple Data

Simple Complex Asy ﬁnm'lt’-r NEUS
Data/Commands Data/Commands '

E
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* Problems: o
- % The Arduinos wouldn’t always be at the same VISA Resoui%cegaf__;f’:’

Names

* The name the Raspbewy Pi assigns isn’t the VISA Resource




% Solution:
* Run the VISA ana’ Resource VI

/ usr//oca//szpnp//mux/N/staz/ stacorz/[ml

* Lobk in the file to correlate the System Name with the VISA Resource Name

Find all Serial Alias Mames for the Raspberry Pi ports that are named /dew/ttyACM* or /dev/ttyUSB*

Cycle until no more found

Section Name IASRL—RSRC —ALIAS:

LA
o+ O " . ,
' Path to VISA Configuration INI Don't Write to File [}

| [&/usr/localvxipnp/linux/Nivisa/visacont.ini | = E P = =
[This VI queries the system for Tod g = SystemNameZed o], B} ¥=ax|error out

devices. It causes the file
above to be generated or
refreashed. This is why it is
here before the file is read.
For some reason the find list
must be writen o an
indicator for this to work.
Does have to be actually ¥abc] [VISA Resource Names

used for anything. Match Pattern |/dev/tryACM

e oo Ea][find lst
error in (no Ermr]'lE Match Pattern Ia’da\u’ﬁusﬂ

For Arduine Nanc

37
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% Solution:

* Try to open the VISA Resource
X Old resources could be in the ﬁle S0 lgnore ones that fail

* Ones that connect, send a command to the Arduino and see f L’t
Vesponds

* ] pvogrammed the Arduino code to return a Servo 1D [ettmg

me know which one it was




Location & Time Clock Hand

Hand Controllers | i Classes Servo Libravy

; }* Via the Arduino Nanos

% Serial communication set up between LabVIEW and Arduino
Sketch

* Send degvees on the clock face Arduino Sketch take care of

conversion due to gear ratio.

:_?’l{* B Robinsoi’s VIWeek presentation:

H ﬁos s/ f ﬁbVLeWWLkL OVQ/WLkL/V]Week 2020/Proper way te communicate over semal



https://labviewwiki.org/wiki/VIWeek_2020/Proper_way_to_communicate_over_serial
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Ruimbet of Tutns Probley

24° on clock fae — 1 votation of servo

o0 00— g * What is the actual hand

336 0 90180270 24

: positions on startuqo?

* The servo knows its posUaon e
from 0° to 359° e

*Due to the gear ratio 1 have 1 5
0" positions

* | need to keep track of the |
number of rotations (tums) t |
servo has gone to know Lts cle
face posUuon o

0 96 1440




mmber of Tutns Problefy

* Tried Arduino Nano’s EEPROM
*1024 on’ces
* 100k write limit per byte
X at once every second 4 seconds = 4.63 days

~ %k Write to file on Raspberry Pi

* Never kept up, would always be oﬁc

ok Hard to reset, would have to remote into Rasp Pito edtt ﬁ
i Mmanually




Calibration Location & Time
Controller d Hand Controllers

4‘------------------------------------I NN EENN BENN BENN DNEN DENN BN BN BNNN BNEN BNEN BNNN BNEN BENN BEEN BN BEEN BN BENN BENN BN BN B B B S . -

L i’ﬁ * On startup put the hands in a

 known posUaon

':"_*Bes‘c p[ace to set it is all hands
pointing s’craight down




Raspberry Pi1/0 LINX

Controller i PC Ag865 PWM LINX Toolkit

1
1
1
I
1
L

- % Via the LINX PCA9865 PWM and the Servo Hat

'_* Check out MedLaMongVe[s DemocracyBot:

htt:ps / /www medtamongre[s com/democracybot-rpi-linx-websockets- nxg—weloms/ ia?c:g"



https://www.mediamongrels.com/democracybot-rpi-linx-websockets-nxg-webvis/
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* LabVIEW runs in its own root (or chroot)

* This is partially the reason you can’t have Ul on the Rasp PL

* LabVIEW Run-Time Engine runs as a pseudo-veal time E
dep loyment

g ‘ - K Like to running computers: Main Root & LabVIEW Root

* To run code in the main root you have to create a VeWLO’Ce- i -»
| local connection

;_t s:// labviewwiki.ovg/wiki/ Chroot SSH trick



https://labviewwiki.org/wiki/Chroot_SSH_trick

Time Hand Raspberry Pi Get Timezone
Utilities Oﬁset.vi

9 '»* Raspbewy Pi does not have its own clock

% 1t has to sync with the internet to ge’c correct time
* Time zone is set in the setting to calculate oﬁset ﬁfom uTc

X LabVIEW time Vis will output on y UTC
3 =k Manua“y correct fov time zone

| ‘m “*P’-f. hon caU ‘co get time zone oﬁset ﬁ‘om the Rasp Pl *'
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Time Hand Raspbewy Pi
Controller : Utilities

SRR
,'. v
g

s e * | use a Python script to play sound instead
b & Uses the SSH Trick




LARARE - »
< \—7;—------------------------------------- |--------------------------
WA v
v

bk SSH Trick

X Three Options:

h PWM (GP1018 - conflicts with audio)
h PCM (GP1021)

A SP1 (GP1010 — more setup)
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LED Eﬁects

Controller RPi-WS281x

Utilities

* Shared AVV&}/ 1/LS€0[ as a SU/lg [ lemen’c array

*Python code running lights in a loop check for state of
- Shared Array

*1 eﬁfect running

* o»—- stop eﬁfec’c







keeps leading us down new paths.

~-Walt Disney

ibn’s-~ 50

v 0.
e



* Add Interactive SpeUs

* Wand ﬁfom Universal Studios Wizarding World Theme
Park (Passive IR Reflector)

* Rasploewy Pi NoIR Camera Module
* Speﬂ Recogniﬁon via Opﬁcal Character Recognition
* Animate spe qﬁfects L.e. Lghts move wetgh’c/ hands, stop

pendulum)




lus 1t — Vetsion 3.0

* Add Interaction with Home Lights

* Rep lace some [ights with Red-Green-Blue-Warm White
(RGBWW) LED Strips

* Replace some [ights with Phiﬁps Hue or equiva(en’c

S 2PENG

* Control strips using Arduino Nano 33 1oT




* Add “Olivanders” Wand Holder
* Get more IR Veﬂecﬁve wands
* Create a holder with switches

* Create wand selection eﬁfec’cs




sufficiently aduanced technology 15

indistinguishable from magic.

—-Clarke’s Third Law, Arthur C. Clarke
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