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A Project Lead
A Firmware

Nathaniel Bradley:
A Hardware Lead
A Signal Processing

Jesus Castro:
A Software Lead
A Android Application




[WHAT IT IS

IRHub is a device that turns your smartphone into a Universal Remote
by combining three systems:

1. An Infrared Receiver to learn codes from any remote you have
2. An array of IR LEDs to transmit those codes with 360° room coverage

3. An Android Application to control the Hub over a Bluetooth connection
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|STATE DIAGRAM

IR Input

UART:

Initialization

A Copy previously stored remote codes from flash to RAM
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A Wait on UART for command from phone
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A Wait on ADC for input from remote

Store

A Decode signal and copy new code to flash
with offset determined by <ID>

Send

A Access then transmit code in RAM at index of <ID>




[BLUETOOTH CONNECTION N
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Adafruit BluefruitLE UART Friend

728" ;Eof A Nordic UART connection profile offers transparent data pipe between
- Androi dds Bluetooth connection an

A Uses Bluetooth Low Energy (BLE) to minimize power consumption

Nordic UART Service

A TX Characteristic
A Read Hub state feedback via this characteristic
A RX Characteristic
A Write one of two commands to Hub via this characteristic:
RO + RehdDempte signal & store code at index of ID
T0O0 + Tsahdit code stored at index of ID




ANDROID APPLICATION N

Organize Devices and Buttons
A Buttons on the App are grouped by device
A Users may add buttons they wish to control to the app

o Common button names/icons available, but users may
enter custom ones

A Signal codes for buttons are notstored on the App
A The App stores buttons associated with unique 1D

Control IRHub

A When button is added, avail a
are sent to the Hub

A When button is pressed, asso
command are sent to the Hub




» 940nm Wavelength Photodiode

A Sensitive to same IR wavelength as those found in IR remotes

ADuring fiLearno state, -biMDO wali
A Signal edge triggers ADC sample at rate of 200 kHz
ASample is decoded and stored in on-board flash memory
AUp to 128 button signals can be stored simultaneously



[IRPROTOCOLS N

{Manchester encoding

Common Consumer Encoding Schemes Jllmmmm Tllrl m ﬂllllﬂlll

A Remote signals layered on carrier frequency
A Carriers may be anywhere from 36-100kHz [puise distance coding

10ps 10ps

A Photodiode used over dedicated receiver module to support
wider range of carriers Jﬂﬂﬂﬂlﬂﬂﬂm ‘I II]I IIIL
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A Digital encoding schemes vary between manufacturers

A Custom digital decoding scheme needed to keep SUPPOrt  |,.... o coding
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[SIGNAL DECODING |
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1. Determine carrier frequency
A Use FFT to pull carrier out of raw input

2. Determine duration of every unique on or off

period that appears in signal Filtered Signal:

3. Map sequence of highs and lows to duration
signal is high or low

4. Store: Carrier Frequency, Duration Array,
and Sequence Array
A Code is stored in flash memory at offset ~— \
determined by ID provided by phone Unique Pulse Duration 9180 4.320 560 1690
(ts) '
Index [0] [1] [2] [3]

— —

On/Off Sequence 0 1 2 3 2
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