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ABSTRACT

Purpose: Design a wireless device to visually communicate the status of the home
alarm system

Who would interested in this product?
Physical Components:
Two Arduino Uno R3 Microcontrollers
Two class | Bluetooth Modules

One Visual Display

BACKGROUND

Worked as a Commercial & Industrial Journeyman
Electrician for 18 yrs.

First Child born October 20t 2016

Built new home in 2016

New Career July 2017

Very little experience with Electronics Prototyping

Limited knowledge of Bluetooth Communications
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PROBLEM STATEMENT

“A Picture Is Worth A Thousand Words”

PROBLEM STATEMENT
EXPLANATION

Is This A Deterrent?

Eye Catcher To Any Passerby
Obvious To Any Thief

Limited Functionality
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SYSTEM REQUIREMENTS

Device Shall Visually Display The Operational State Of The
Alarm System

Device Shall Utilize Timing Feature To Limit The Run Time.

Device Shall Be Remotely Located
System Shall Operate On 5VDC Source

System Shall Incorporate Bluetooth Communications

PRIMARY PROJECT RISKS

Cost:

Additional components & tools
Schedule:

Limited availability
Technical:

Existing knowledge base
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PROJECT MANAGEMENT
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SYSTEM OVERVIEW
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5 i Blustooth communication

2 Alarm Control

f Panel Slave Unit Master Unit
Indoor Alarm Keypad Handheld Keyfob

Existing Equiptment  Existing Equiptment

-ation for Visual Indicator Unit

Blugtooth enabled
‘vehicle with in range of
Master Unit 30 meters

orless

Visual Indicator
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SYSTEM BLOCK DIAGRAM

STATUS OF DEVICE

* Master Unit is Assembled & Operational
« Slave Unit is Assembled & Operational
* Visual Indicator Is Assembled & Operational

* Bluetooth Communications are Operational (Between
Master & Slave Units)

= All Devices Are Electrically Tested To Meet Requirements




ASSEMBLED PROJECT

HARDWARE DESIGN

Requirements
Slave Unit — Attached To The Alarm System

* Run on 5VDC

¢+ Contain Bluetooth Module

* Ability To Accept Three Input Triggers

© Added Feature — Onboard LED Indicators
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SLAVE UNIT

Blue Test LED
Red Test LED

5VDC Suppl
Green Test LED pply

Input

3.6VDC Output.
To Alarm Relays

Disarmed Trigger Input
Armed Trigger Input
Siren Trigger Input

INTEGRATION WITH EXISTING SYSTEMS

Armed Input Trigger

from "
Alarm Panel ]
/ 3.6VDC
Ground from Alarm IN0 L

Panel

Siren Input Trigger.

from NC Mo Connecticn
Alarm Panel
3.6VDC
|no

Ground from Alarm.
Panel

5VOC Input
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HARDWARE DESIGN

Requirements
Master Unit — Associated with Visual Indicator
Run on 5VDC
Contain Bluetooth Module

Connect To The Visual Indicator With Screw Type
Terminals

MASTER UNIT PROTOTYPE

GND

QOutdoor
Visual Digital Signal IN

Indicator

45\ — DnBu BBl
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HARDWARE DESIGN

Requirements

Visual Indicator
Run on 5VDC
Ability To llluminate In Two Colors
Ability To Flash
Outdoor Rated
Added Feature - RGB LED’s

VISUAL EXTENDER

GHD

Digital Signal in

Nulsom Rainbow
Stick

8 Individual
addressable RGB
LED’S Per Stick

. Designed For
BB B EREBERE
. REERA NN Daisy Chain Series

q Connection
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VISUAL INDICATOR

SOFTWARE DESIGN

Flashing fGreen LED Hed 1D
tight Light Laght

Arduing with Bluetooth Arduino with Bluetooth

Simplified Flow Diagram
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SOFTWARE DESIGN

Requirements
Slave Unit — Attached To The Alarm System

« Utilize Digital Input Pins

* Utilize Bluetooth Communications

* Automatic Bluetooth Pairing

* Accept Three Different Trigger Inputs

* llluminate Corresponding Onboard LED With Trigger
Event

* Handle All Possible Combinations of Input Triggers
* Run Timing Function For LED “ON” Time

SLAVE UNIT
TRUTH TABLE

Armed Input Siren Input Output Character Sent to
Trigger Trigger Master Unit

Disarmed Input Trigger
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SOFTWARE DESIGN

Requirements

Master Unit — Associated with Visual Extender
« Utilize Digital Output Pins
« Utilize Bluetooth Communications
* Automatic Bluetooth Pairing

* llluminate Programmed Color For All Possible Inputs
Received From Slave Unit

* Run Timing Function For LED “ON” Time

MASTER UNIT
TRUTH TABLE

Disarmed Trigger [ Armed Trigger Siren Trigger Output
0= low (off) 0= low (off) 0= low (off) Character sent
1 = high (on) 1 = high (on) I =high (on) | to Master Unit

Verified Result Verified Result
On Slave On Master

* Real World Situation
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C PROGRAMMING

Serial.h> H file for using incernal serial e

© redeestled = 5:
bluetescled

lastitate =

inc X = 0

int arseddelay - 5000;
t disarmeddelay = 5000: /

Seconds)

UNIT TESTING

Types Of Testing and Verification

All Components Have Two Measurements Taken
Voltage Across
Current Through
Measurements Taken On Breadboard Assembly
-VS-

Measurements Taken On Finished Prototype
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Note I: Components soldered to board therefore no way to physically make current measurements.
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TESTING
BLUETOOTH COMMUNICATIONS

Test done at Purdue Fort Wayne

45’ through three solid cinder block walls
150’ through one cinder block wall

300’ outdoor with direct line of sight
Test done at Home

50’ through one floor and four stud walls
90’ through eight stud walls
300’ outdoor with direct line of sight

TESTING
VISUAL EXTENDER

Visual Indicator Tested Utilizing Current Readings During

Triggering Events
Armed Trigger
Siren Trigger
Disarmed Trigger

Current Readings Taken at Idle State
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TESTING
VISUAL INDICATOR

lioLerea o 8.00mA
lGReEN LED 112.00 mA 113.00 mA
Irep LeD 220.00 mA 22800 mA
lELASHING LED 222.00 mA 22800 mA
Vsource 452 VDC 452 VDC

CONCLUSIONS
AND
LESSONS LEARNED

Do Not Procrastinate and Take Time For Granted

Keep An Open Mind To Outsiders Ideas and Points Of
View

The Struggles Within A Project Are Learning Experiences
Collaborative Teamwork Is Essential To Any Project

Never Stop Researching
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QUESTIONS?

DEMONSTRATION
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