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l'l SNDROD

The brain child of Andy Rubin, Rich Miner, Nick Sears and Chris White, Android was
created to develop "Smarter Mobile Devices That Are More Aware of it's Owner's

Locations & Preferences”.

The early intentions of Android was to be an advanced eperating system for Digital
Camera’s. However upon realising the market wasn't big enough for this in 2003, they
turned their attentions to producing a system to rival Symbian and Microsoft Windows
Mobile.

So successful was the transition, that Google acquired Android Inc. on August 17th
2005 and the rest is very much history.
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BASED OMN MODIFIED LINUX 2.6.25

The first instalment of the Android
Operating system was launched on
the HIC Dream, relying heavily on the
hardware provided by the phone, with
use of it’'s many buttons.

Nofifications Gmail Home Screen
appear in the synchronization Widgets

Android Market App

Full Web Browser Experience

Camera support

Application Folder Grouping

Access to web email servers

Gmail sync Gmail application

Google Contacis & calendar Sync
Google Maps with Street View & Directions
Google Search

Google Talk instant messaging

FLAGSHIP PHONE
HTC BREAMAG]
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Android
Market

Instant messaging. text messaging. & MMS

Media Player — Mo Video or Bluetooth

Motification Updates

Voice Dialler

Set Your Own Wallpaper

Youlube video player

Other applications include: Alarm Clock, Calculator,
Dialler (Phone|, Home screen [Launcher], Pictures

[Gallery). & Settings

Wi-F & Bluetooth support
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BASED ON MODIFIED LINUX 2625

A couple of months after the initial launch, Android created an
update to resolve the bugs found when the 0S first launched. It

helped to flesh it out adding to the already long list of features
offered.
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Business Details Longer in-call Save

on Maps screen fimeout attachments
in messages
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FLAGSHPPHONE ¥ Show/hide dial pad

X Support added for marguee in system layouts




Re.feas.e Date CUPCAKE

BASED ON LINUX KERNEL 2.6.27 ‘wfll © s:18pm

A couple of months after the initial launch, Android offered an
update to resolve the bugs found when the OS first launched. It
also added a few features including...

On Screen Copy and paste Video recording

Keyboards features in web and playback
y browser piay

Ssupport for Widgets —Inferchangeable & personalised
homepage

User pictures shown for Favourites in Contacts
Specific date/time stamp shown for events in call log
One-touch access to a contact card from call log event
Animated screen fransifions

Auto-rotation option :

New stock boot animation :

Ability fo upload videos & photos fo Youlube & Picasa »
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BASED ON LINUX KERNEL 2.6.29

Appearing five months after the ‘Cupcake” update, Android
released "Donut” with a focus around aesthetic tweaks. However,
it was the changes to the resolution independence which had
the most profound effect, allowing android to work across a
variety of screen resolutions and aspect ratios.

| se—
Q0
Running a variety More powerful Quick search

of Screen Android Market box works across
Resolutions enfire phone

X Fully integrated Gallery, Camera & Camcorder




Release Date ECLAIR
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Forty-one days after the last update, ‘Eclair’ was released on the
Motorola Droid — “the first 'second generation’ Android Device. It
offered huge hardware updates on the HIC Dream/G1 & Magic,

something the Eclair made full use of.
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Multiple Updated Maps Improved

account support includes support Browser
for Layers

Native Microsoft Exchange Support 3

Integrated Facebook, Facebook friends syncs fo your :
contacts

Speech-to-text
New Youlube widget for superfast uploads

'‘Car Home' application that gives big and bright icons for
features used while driving

A new lock screen




Release Date

Froyo represented a refresh in the UX of the Android OS and
take full advantage of the Nexus programmes first instalment,

Rearrange your Heme screen,

oo & Tooks o ooy 1ng e T B the Nexus One. Major changes were made under-the-hood - all
in the name of speed, making it slicker and easier to use.

wibratex, drag it where you wart

t
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USB tethering and
Wi-Fi hotspot
functionality

Updated 5 Panel Improved Browser
Home Page functionality

Speed, memory. & performance opltimizations

Additional application speed improvements

Support for push notifications

Improved applicaftion launcher

Option fto disable dato access over mobie nehwork.

Updated Market application

Quick switching between mulfiple keyboard languages 8 dictionaries.
support for Bluefooith-enabled car & desk docks

Support for numeric & alphanumeric passwords

Support for file upload fields in the Browser application

support for installing applications to the expandable memory
Adobe Flash support

Galiery allows users to view picture stacks using a zoom gesture
Bug fixes. securty updates & performance improvemenits
Minor bug fixes |:

Security Paiches




Release Date
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2010 _.‘]_ BASED ON LINUX KERMNEL 2.6.35

GINGERBREAD

Coinciding with the launch of the second instalment of the
Nexus programme - the Nexus S, Gingerbread was seen as a
relatively minor update. However, there were enough minor
changes to the platform, for a large improvement to be seen.
The general consensus was that Gingerbread was a more
refined and matured update to Android, providing a springboard
for future iterations to truly challenge iOS.

O
Improved virtual Support for Improved power

keyboard front-facing management
camera

Updated user interface design with increased simplicity & speed
Support for exira-large screen sizes & resolufions [WXGA & higher)
Mative support for 5IP VolP inftemet telephony

Support for Mear Feld Communication [INEC)

NMew audio effects such as reverb, egqualiration, headphone virbualization,
& bass boost

MNew Downloaod Manager

Enhanced copy/paste functionality

Support for WebMM/VFP8 video playback, & AAC audio encoding
Improved power maoanagement

Enhanced support for naftive code development

Switched from YAFFS fo exid on newer deviceas

Auvudio, graphical, & input enhancements for game developers
Concurrent garbage collection for increased performance

Natfive support for more sensors (such as gyroscopes & barometiers)
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BASED ON LINUX KERNEL 2_6.36

COptimized tablet support with a new "holographic™
user interface

Added System Bar - guick access o nofifications.
status. & soft navigation buttons

Multiple browser tabs replacing browser windows,
plus form auto-Ffill

“Incognito™ mode allowing anonyrmous browsing
Simplified copy/paste interface
Quick occess fo camera & features

Ability to view albums & other collections in
full-screen mode in Gallery

Mew two-pane Contacts Ul & Fast Scroll lketting users
aasily orgaonize & locate contacts

Meww two-pane Ermail Ul to make viewing &
organizing messages more efficient with
mulfi-e-mail select

Hardware aocceleration

Support for muilti-core processors

ONEY COMB

Improved
muititasking

Release Date
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Honeycomb is a slight outlier in the history of Android.
This incarmation of Android was created exclusively for
use on tablets and didn't quite kit the [levels of
popularity google had forecasted. It featured redesign
of the menu buttons which would be further improved
on in future versions of android.
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Added
Action Bar

Ability to encrypt all user data

HTTPS stack improved with Server NMame indication
{Shdl)

Filesysterm in Userspace [FUSE: keme=l module)

Applications’ write access to secondary storage is
disabled ocutside of designated app

Ul refinements

Connectivity for USE accessories (USEB On-The-Go)
Expaonded Recent Applications list

Resimable Home screen widgets

Support for external keyboards & pointing devices
Support for joysticks & gamepads

Support for FLAC audio playback
High-performmance Wi-Fi lock

Support for HTTP proxy for each connected Wi-Fi
access point




Release Date ICE CREAM SANDWICH

BASED OM LINUX KERMNEL 3.0.17

Leomongde

Following Androids initial foray into a Tablet-only cperating
system, Android turned their aitentions to creating multi device
system to perform across both Smartphones and Tablets. This
update further developed many of the new features and design
elements that had first been trialled in Honeycomb

Moftifications Major Refinement Data Usage
Swipe of Design control

DESIGN REFINEMENMNTS

hMajor refinemenis fo the "Holo” interface with new Robolo font fTarmily

Soff buttons from Android 3.« are now available for use oo phones
Separation of widgets in a new tab. listed in a similar manner o applications
Easierito-create folders, with a drag-and-drop style

Finch-fo-zoom funclficonality in the calendar

New gallerny layout. organized by location & person

Improved camera application with zero shuiter lag.
time laopse setfings. panorama mode. & the ability
to zoom while recording

Improved visual volcermail
Integrated screenshot capturs

Improved emror comrection on the keyboard Buil-in photo editor

Ability to access applicaftions directhy from lock
SCIear

Improved copy & paste functiconalihy

Beiter voice infegration & continuous, real-time
spaeach fo fext dictation

Face Unlock — Facial Recognition Unlock Screen
Automatfic syncing of browser Chrome bookrmarks

Shut down applications from recent apps with a
ST

Refreshed "People” application with social network
infegration, status updotes & hi-res images

Android Beam

Support for the WebP image format

Hardware acceleration of the I

Wi-Fi Direct

1080p video recording for stock Android devices

Android WPN Frameswvork ( AVF). & TUN kemel
modute. Prior o 4.0, VPN soffware reguired rooted
Android.




JELLY BEANMN Release Date
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BASED ON LINUX KERNEL 3.0.31 - 3.4.0

Jelly Bean was the update where Google really stepped up the
design and overall user experience of Android. The driving force
behind this was Project Butter; implemented to eliminate all lag
and make the operating system quicker and more responsive for
users.

Smoother UX - Expandable
Project Buiter noftifications

DESIGN REFINEMENTS

smoother user inferface

Vasync Himing across all drawing & animatfion done by the Android framework, including application rendering. fouch

events, screen composition & display refresh

Triple buffering in the graphics pipeline

Tablets with smaller screens now use an expanded version of the interface layouf & home screen used by phones

All devices now use the same inferface laoyowut. previously adapted from phones on 4.1 for smaller tablets [with
centred soffware: buttons. the system bar at the top of the screen. & a home screen with a dock & cenitred

application menu). regardless of screen size

Enhanced accessibility
Bi-directional text & other language support
User-installable keyboard maps

Ability to turm off notifications on an
application-specific basis

Shortcuts & widgets can automatically be
re—amanged or re-sized to allow new items to fit on
home screens

Bluetooth daota transfer for Android Beam
Improved camera application
Mubichannel audio

The Fraunhofer FDK AAC codec becomes standard
in Android, adding AAC 5.1 channeld
encoding/decoding.

UsSB audic [for external sound DACS])

Avudio chaining (also known as gapless playback]




Release Date KITKAT

BASED OM LINUX KERMNEL 3.4.0

fnitially known as Key Lime Pie. Android decided to change the
narme as “very few people actually know the taste of a Key Lime
Pie” As an alternative Android partnnered withh an outside brand
Jor the Android mascot, and the company {aunched o massive
marketing campaign with Nestle for it. KitKat also represented
the biggest visual change the platform since the lce Creant
Sandwich update.

L L

Compatible with Productivity
Android Wear Enhancements

DESIGMN REFINEMEMNTS

Clock no longer shows bold howrs; all digits are thin. The H., M. & 53 markings for the sitopwaltch & timer have been

rermoved.

Abilihy for gopplications o rigger ransiuvcency in tThe navigaifion & staius bars

A bLilihy for applications o use "iMmmersive Mode™ to keep the Nnavigation & status bars hidden while maintaining user

inferaction

Action overflow menu buttons are abwvays visible, even on devices with a "Menu'' key. which wos officially

deprecated by Android 4.0.

Settings aopplicafion no longer uses o muiti-pane laoyvout on devices with lorger screens

External Storage Restrictions for aopps. except for
their own directories

O ptimizafions for performance on devices with
lower specs. including zRAM support & "Toww RAMNMT
dewvice AP

Wireless printing capabiliiy

N host card emulafion., enabling o device to
replace - smari cards

WebWiews now based on Chromium engine

Expaonded functicorality for notification listensr
services

Public APl for developing £ managing et
messaging clients

Storage Access Framework. an AP alleowing apps to
refrievwe files inm a consistent manner.

MNeww framework Tor Ul transitions

Sensor batching. step detector & counter APIs

Setiings application now makes it possible fo select
default et messaging B home (launcher)
application

Avdico tunnelling, aoudico monitordng & |loudness
enhancer

Built-inm screen recording feature
Mative infrared blaster API

Expaonded aoccessibility APls & system-level closed
capifioning seitings

Android Runtime [(ART)
Bluetooth Message Acocess Profile ([MAP) support

Disabled aoccess to balttery statisfics by third-pariy
applicaticons




KITKAT Release Date
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Released on June 25th 2014, followed up by version updates on
September 6th and October 21st, this was the first update
tailored for the Android Wear devices. It was very much the same
as KitKat, however featured wearable extensions, Ul updated for
Google Maps, Offline Music Playback & GPS Support.




Release Date LOLLIPOP

BASED O LINUX 3.4.0

{ ollipop was another huge design change to the Android O5.
The redesign was built around the new “Material Desigr™

Improved Baftery Refreshed
Saving Settings - tifi i fr
Project Volta A e

DESIGMN REFINEMENTS

Vector drowables, which scole without losing definition
Lock screen provides shorfocuts to application & notification settings
Refreshed lock screen, no longer supporting widgets

User-customizable priorities for application notifications

ART runtime replaces Dalvik as the platforrm default » Pinning opplication's screen for restricted wser

Support for 64-bit CPUs

OpenGlL ES 3.1 & Android Extension Pack (AEFP] on
supporied GPU configurations

Recent activities screen with tasks instead of
applications, up o a configured Mmaximum of fasks
per application

Support for print previews

Third-party applications regain the ability te read &
modify data

crcHivity.
Recenlly used applications are remembered.

WebWiews receive updates independenthy through
Google Play for security reasons

Tap & Go allows users to guickly migrate fo a new
Android device, using NFC & Bluetooth.

A flashlighit application is included.

sSmart lock feature




Release Date

Unveiled to the world at Google I/0 on 28th May 2015, Android
M has been released with a Developer Preview, before general
release alongside the new flagship Nexus device, somewhere
between late August and early September 2015,

The update focussed on incremental improvements on other
feature additions, such as Google Now and App Permissions.
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2 7 MAIN

HIGHLIGHTS
App
Permissions

Power and
Charging

A new App Drawer 4K Display
RAM Manager Low Energy Sconning

Adoptable Storage Devices 4k Display Mode

Google Chrome Improve USE On the go support

Google Photos SD Card Support
Fngerprint Support Google Yoice Search Lockscreen Access
Greater distinguishes from in App Links and suppoart for USB 3.1 Type C

Improved VYolume contrn




Mobile application for non contact heart
pulse measurement on multiple people

Non invasive video method for simultaneous
heart pulse measurement on multiple
people in real time



Main Screen
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Google Play (Multi Heart Rate)
http://bit.do/mhrate

https://play.google.com/apps/testing/com.muchev.rate.heart.multi

Google Plus Group (Multi Heart Rate testers)
http://bit.do/mhrtest
https://plus.google.com/communities/103049212222286143812
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Cardiovascular system

Veins Capillaries Arteries
- .
<o Head and {9
oy Brain |
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Ascending arteries
Superior vena cava

Coronary arteries

L« 1 Left ventricle Abdominal aorta

Right ventricle

Inferior vena cava

Hepatic portal vein
vein T
| S Digestive
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Ascending veins

Venous valve

- - . - h...
P, | Pelvis and -
“‘. Legs ”~

- ..-

Descending arteries

1. High heart rate

- Presence of abnormality
(anxiety, anger, excitement,
emotion, heart condition,
asthma, big meal, etc... )

2. No heart rate
- death
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@ Multi Heart Rate Settngs

@ Multi Heart Rate Settngs

viE ocus Mode:
Face A continuous-video 4
e Scene Mode:
Back 0 4 SUtD 4
Resolution (width x height): White Balance:
1440 x 1080 4 AWto
A
Frames per second (FPS): Arifanding:
24000 - 30000 v off
A
Flash
ot P v Temperature
Color Effect: ¢ Pressure
none -
4 ' Humidity
Focus Mode: )
continuous-video 4 ¥ Light
Scene Mode: ¥ Magnetic field
auto 4

v Free memory

White Balance:
auto 4 Cancel Save

PPTTemplate.net
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Raw data
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Normalize
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Bandpass filter
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Moving average
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Fourier transform

[Z] charts
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Multi Heart Rate
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‘ Use cases
Medicine

primary health care (no sensors, cables,
maintenance)

newborns, patients with burns or traumas, studying
sleeping habits

where continuous heart pulse measurement is
Important.

Sport
Optimal exercising and use of energy

Attacking when opposite players are tired can give
you advantage to win.



‘ Use cases
Security

Driver and passengers
Airports, malls, universities, etc...

People working at high places or mines where first help is
not available

Sales and marketing

Notification where to buy coffee if low heart rate is
detected for some time

Better marketing campaigns
Video games and applications

No physical controllers or difficulty level — control by
users heart rate change



Combine

e Multi Heart Rate
e Spotify Android SDK
e Echo Nest API

LA 2 @ % alll 40% @ 01:42

@ % uill 49% & 01:44

@ Spotify

@ Genres

german hip hop
barbershop

Connect Musiccino to your french movie tunes
Spotify account.

neo-progressive
- __ indie post-punk
LOG IN TO SPOTIFY Heepcameoy
alternative country
Y indie r&b

'SIGN UP FOR SPOTIFY

funk carioca

fidget house

andean

black sludge

deep breakcore
modern classical
deep gothic post-punk

chinese opera

© % il 49% g 01:41

Your heart rate is never measured. Using 60 bpm as

default.
Measure HR
| want to
' Calm down () Keep state (@ Energize
< Pause >

No chosen genres. Using default genre: pop

Choose genres

Log Out and Exit




1. Does it work with dark skinned people?
Yes and | need more test subjects, so if you know some willing to test please share.

2. Does it work if my forehead covered by something (ex.hair)?
This is a limitation. Luckily usually males do not have much hair covering the forehead.

3. Why the app is big (~¥19 megabytes)
The apk contains libs to support multiple hardware architectures (x86,ARM,MIPS, etc.).



Thank you

risto.muchev@gmail.com




