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Arduino Uno Q- Day 3
Full Hybrid System Creation
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Let's Start
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Today's Agenda asa) Jlas) Jsaa
During this workshop we will create: ; e a siiu ‘m Ll oda DA
“Incident Prevention System” using Arduino Uno Q board. 5258 59 ghga) A gl aladiuly L) gal) ala allai
Setup and Run Arduina’s newest Al and ML technology s e AV aladll e lilaial) ASA culis Caaal Jaani 5 alac)
Create a Detection system using Board and Camera ol 5 Bl sl (RS e oL
Create a Detection Logic to implement in both Arduino and Python s sl e JS (B 4gulail el (laie oL
Implement Al detection of Harmjful Events/0bjects Bkl aluaV1/Eaadl elibia¥) ¢S Caig gaks
Implement Actions after Detection . _ (oSSl day e Hal) s
Modify Al and ML libraries for different use cases ARG aladti) SV il V) aladll g e lilhia¥) oS liCa Jand



Juick Demo
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oetup and Run Arduino Una J - My Apps

£ Arduino »p Lab - 050

My Apps

Detection_obj_count

—|— Create New App

I, Import App

This apps uses recognition and acts accordingly

The "My Apps" section in the Arduino App Lab is your central hub for creating,
viewing, and managing custom applications for the Arduino UNO ().

s LAY (ol S s s ga ) Dl yiide 8 Gkt ud 2} You can either Greate or Import app
58S i) 550 Y daadall Clapkill 5 )la) 5 (e ; ,
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Let's Start!

Next Steps in Brief:

« |mporta project ( zip folder)

o Add Detection

o Add Actions: LED Matrix, LED, Servo, ...

« dend Message between Pythan and
Arduino using Bridge Connection
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oetup and Run Arduino Uno () - Specific App Details

Do the following to import a Pre-Built project:

Step I: Click on “Import App’
Step 2: 6o to “Downloads Folder”
Step 3: Select “Detection_obj_count” and import it

—+ Create New App

2, Import App

A ) shadl) i) e 3xh § 5 e 3l iy
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Setup and Bun Arduino Uno () -Sketch/Python Code
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Difference Between-Sketch/Python Code

main.py (Python File)

matn.py contains the code that will be
responsible forany “job” to be executed on
the micro-pracessor side of the board.

In our case, the Al detection.

Osily cila main py il

O Jssmall 2SN e mainpy <ale s s
8 A el Caila e daga (ol s
aladiuly (il doga cluilla 8 Aa )
.g.c\..lme\ ¢S4l

sketch.ino (Arduino File)

sketch.ino contatns the code that will be
respansible forany “job” to be executed on
the micro-controller side of the board.

In our case, Automation

shi94)) ila sketch.ino il

Jssmall 35S0 LleSketch.ino wile s sins
& Gl aSatiall Cuils e daga (o) 285 e
Ayl dalla & da )

Ji




Last Chance to RUN AWAY o gl! 5 3 Y dua il




Last Chance 2 to RUNAWAY
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Arduino - Bridge - Python

A “BRIDGE" between Arduino and Python refers
to methods for establishing communication
between a microcontroller running Arduino
code and a computer program written in Python.
This allows Python's computational power to
Interface with physical hardware control
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Bridge.call("fire_det") What s This 777

A

python"

E—

ARDUINO

Bridge provide("fire_det", fire_function);

Ji



Bridge.call("fire_det");  --------------- Bridge provide("fire_det", fire_function);

e 0,

Communication: - Jlasy)
The Bridge library creates a communication channel between the two s cla gl e plitie cpallas o Jlail 5L Bridge AuiSa ;i
Independent processors on specific boards

. . . A gall Jaas
FUUCUUHHBQSTMHUH: - : " - saasof\rduino 4a s Bridge provide("methodNameg" Tunctionl\far%e) dw.“ ¢
Bridge provide("methadName", functionName) registers a specific Arduino . ' ' ! T
Remote Invocation: - | ] o mige sledial
A Python script or other program running on the Linux side can then invoke this Alall oda slexivd [nux aUas e Jeny JAT zali 0 g} 5l Python gl ¢Sa
function using Bridge.call("methodName"). Bridge.call("methodName"). alaaiuly
Data Exchange: -l Jals
This mechanism allows for the exchange of data, management of Linux Jelill 5 clalall ) J g sl s iUy labes 51 ectilibadl Jols A9 o3 o
processes, access to files, and general interaction between the real-time 155k YLLK s iiad) 5l L8 38l oSl Ay Alal

micracontroller enviranment and the more powerful Linux environment.

50 Bridge will do the whole thing for us, lie A o3 IS Bridge asies <o)
we only need to use those functions il gl el aladin) s aaliag Le JS
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Bridge.call("fire_det")

A

python’
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Bridge.call("fire_det");  Example (Python Side) as DETECTOR and MESSAGE SENDER
3

def fire_detected|(): 4 detection_stream.on_detect(“fire”, fire_detected)
Bridge.call("fire_det") « This function will be invoqued once the camera detects FIRE
1 2 o [twillrunthe fire_detected() function
detection_stream.on_detect("fire", fire_detected) fire_detected()
def send_detections_to_ui(detections: dict): This TUHCTiOﬂ UJll“IUSB the BRIDGE to CALL (Send)a SUBClﬂC
for key, value in detections.items(): message to Arduino

entry = {
"content": key,
"confidence": value,
"timestamp": datetime.now(UTC).isoformat()

detection_stream.on_detect(“fire”, fire_detected)

} _@Pdﬁj\ﬂ\ﬂ\woid‘)w“\ﬂ\a&cbdﬁu\eﬁy J
ui.send_message("'detection"”, message=entry) fire_detected() Al Jurdiy o gics o
detection_stream.on_detect_all(send_detections_to_ui) fire_detected)()
be ol ) Baaae Al y Jla ) Yea AdIall 628 addiiicing

App.run() 5 sl s > JwBRIDGE Jlea il o2a o
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Bridge provide("fire_det", fire_function);

©.0,

ARDUINO
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Bridoe provide("fire_det", fire_function):  Example (Arduino Side) as RECEIVER and DOING ACTION

Addthelibrary  Agsal) cil

#include "Arduino_RouterBridge.h" otart Bridge Connection el c¥lall e,

void setup() { Connection Management  Jlal¥) 3 4l

Bridge.begin();
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Bridoe provide("fire_det", fire_function):  Example (Arduino Side) as RECEIVER and DOING ACTION

void fire_function()

{ This is an example of ACTION when FIRE is DETECTED

for (int j=0; j<10; j++) o LS vie 333 el Ay e Jlia 13
matrix.loadFrame(allON);
digitalWrite(buzzerPin, HIGH);

You can do whatever you like inside the function body.
digitalWrite(ledPin, HIGH); v / V

delay(50); In this case, we are doing the following:

matrix. loadFr\ame(allOFF) 5 e TurnON and OFF the Built-in Matrix LED Screen

digitalWrite(buzzerPin, LOW); ) }ﬂﬂg“gﬂggg&ﬁﬁgﬁmwn

digitalWrite(ledPin, LOW);

delay(50); AN s JA10 oL Le Jad liSa,
} J b Ly ol Allal) oda b
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UhatElse .7 ¢... a3 )ila

You can ADD more functionalities as much as you want. . .
L LS (il gl (pa  jall ABlia) eliSay void smoke function()

{

For example, we can add the “SMOKE” detection
MR fe (iKY duald dblia) WiSay (el o L
e o= ? ) Liay eJlal) dpns 1o //write whatever you want

In Python, we can add: }

detection_stream.on_detect(“smoke", smoke_detected)
def smoke_detected():
Bridge.call(“smoke_det")

In Arduino, we can add:

Bridge.provide(“smoke_det", smoke_function);
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Juick Demo
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Status Capturing
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