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Android Development Guide for
ThinkGear

Features

* Develop Android applications that utilize ThinkGear technology
» Downloadable ThinkGear-enabled sample Android projec with full mmple code

Introduction

Thanks to the availability of the Mind'Wave Mobile, developers can now create Android applicitions
that can sense users’ brainwaves. This development puide will walk you through the process of creating
a Mind Wave-cpable Android appliction.

This puide is written for programeners who are familiar with Android development on Edipse. Mare
information on how to develop on Android can be found at hup//devedoperandroid coen.

SDK Bugs and Issues

The arrent iteration of the SDK has the following limitations:
* Only one ThinkGear compatible device may be paired with Android device.
1f you encounter any bugs or issues, please visit http://support.neurcsky.com, or contac support@neurosky.com.

Supported Hardware

The ThinkGear Android ATI supparts the following hardware:
» MindSet
» MindWave Mobile
* ThinkCap 1.0
* TCAT DSSDK
* BMDIOO
» MindBand
* BrainAthlete
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MindWave Mobile
The Mind Wave Mobile uilizss Blustsath 1o conmect 1o an Android device.

Ueoge
1. Open the S=tiinps app on the Andmoid device
2. Mavipate o Wireless and network and enable Bluetooth if not already enahled
3. Go o Blustnoth serings
4. Power on the MindWave Mobile
5. MindWave Mebile will show op in the list of devices
6. Touch sl ndwave ekt la and pairing will complete ausnenatically
() IF prompied for 2 pasdhey, enter in 0000

" Mote: Conmlt the MindWave Mabile Liszr puide for pairing details.

Eroadcast data

Daia is s=ni from ihe Mind Wave Mobile with the following mformation:
» Poor signal value (1Hz)
» eSense Astention (1Hz)
» eSense Meditation (1Hz)
» EEC power bands (1Hz)
» Raw EEC dam (512Hz)
+ Elink (%hen a blink is detected)

Using the ThinkGear API

For mos: applications, using the ThinkGear Android AFI is rrcommendied. [t reduces the complexiny
of managing ThinkCear accessory comnections and handles parsing of the dam stream from these
ThinkGear accesries. To make a brainwave-sensing application, all you nesd to do is to import a
library, add the requisite seup and teardown functians, and create 2 handler object o which aocesony
event notihcrions will be dispanched.

Some limitations of the ThinkGear Android AT inchude
* {Can only communicate with one atached ThinkG mar-enabled aocescory

The Android AT1 Reference contains descripgions of the dasses and protoomis available in the ThinkGer
Android APL

Thie ThinkGazr Android SDE gl inchides the 8e11 cxes e project {coniained in sz, which
is a simple Android application that displays the data coming a Mind Wave Mobile headsst.
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Configuring Your Environment

I. Add the thinkiGeas. jas Ale to your project in the 105 folder. 1f the 145 folder does not exisz,
create it. Then right-dick on Thinkgeas. {a: inthe package explorer ingpecior and selso Build
Path . Add to build path_

2. Then import the following dasss into your application acevin:

import oow neuerpaky. chinkgesr. ThDatag

irmport oom neurnaky. cShinkgese. Thlewiceg

ixpart oox androdid Blostoath. Blostoot kG pteas;
import com andrpdd Bl usboaoth. Dl ostoot bl oag
import oo andrpdd wsil. Log;

Im erder for your appliction to access the Bluetooth APD's, your applicagion must declare the sLie
TiaiH permission. Declare the Blusiooth permission in your appliction manifest hle

cpanifsat ... =
s -parmianicn androdd: nemwetendreid parsinei oo, BLOETDOTHY /3

imanifants

Sefting Up the TGDevice
Dieclare a TG Device and a BiumoothAdaprer instance in your activity dlas

pahlic zlaam NellocIEGRssivity mxbende Astiwvity |
I-I----

Thalewics tolwrice;

Tiloatost nidapter bTidacterc;

Imitialize £gmavics and bt Adaptes in the onCreste() method

mahlic vweid enlreaseilundls esrsdineban—eStata] |
I- I----
Dt hdazter = Dlustecthidspbsr. getlsfaaltbdascmz )7
pf{bthdapter = poll) |
tgheTice = pew ThDwvice | Ebidepter, handlsr]g

Handling Data Receipt

The TG Device will communicaie with the application throuph mesapes send o a handler function.
Add the following code to your application dass:

private fimml Handler handlsc = new lsndlsc|l |
Blrverride
fanlic woid hand]l sabesmansgs | Meseesgs g |
awitch (=mg. whast) [
cans TGOwwice. BGL_STATE_TIAMGE:
awlzch (emg.azgl) |
cans ThRDwwicw STATE _ZDLE
bremak;

Configrring Youwr Environment 3
Ocicber 26, 2011 | © 2000 MawrsShy, inc. Al Bights Ramsrvad.



Sedtion 5 — Using the ThinkGeor AF

cane ThOwwicw. STATE_TOHNECTT M

brmaks

cans TGOwwiecs. STATE_CODHMECTEDR:
derice. nEsck |}

Ermaky

cans ThGOwwiecs. STATE_OISCONHECTELC

brmaks

cans ThDewicws. STATE_WOT_FOUTHIC

cans ThDwwics. STATE_ROT_FRIFE

defaunls:

Ermaky

nrealk;
caas ThDswics. FOOA_SIGHAL:

Leg. w"AellaEES"Y, "PoorcSigmal= ™ & mmig argl);

cans ThEDewice., BGRG_ATTERTIOR

Lo, wi"HellaEER", "Atbtmnticoe ™ & mag argll;

fraalk;
cans ThRDwwices. BGGE_FAN_DATA:
ins TawWalus = g acgl;
reak;
cans ThDewice. BGG_EEL_FONER:
ThEsgFnwsr sp = |[ThREsgPowsc]) mag. acgl;
Leg. wi"HellaEESY, "Delbs: " & spcdsltal;
cefmunl £
fmeaky

LH

The following mhle deails mach messmage ppe:

Hondling Daio Receipt
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Meszage Description Data
MSG_STATE_CHAMNGE The smie of the TGDe- | STATE md.':lE: sicred in the
vice ha chanped azl of the mesape ohject

MSG_POOR_S1IGRAL

Sipnal gualiry sams daia

The poor siznal sams from the
headset is siored in the axg1 beld
of the mes=mpe objec

MSC_ATTENTION

Attention level daiz

Thee attemtion level is siored in the
azil leld of the mesape object

MSC_MEINTATION

Meditation level daz

The meditation level is stored in
the aze1 fdd of the mesmge oh-
e

MSG_BLINEKE

Swrength  of  detected
blimk

Thee blink sirenpgh is siored in the
azgl held of the mesape object

MEG_BAW DATA

Haw EEG daia

Thee raw EEG value is siored as an

imt in the azgl held of the mes
=gt ohject

The EEC powers are pased in as
TG EepFower object in the sl
field of the mesmpe objeci

MEG_EEC MOWYER EEC powers daia

MSG_RAW MULTI Mulii-channel mw dam | The mualti-channel raw datz i
passed in as a2 TG Rawddulii objec:
in the ak field of the messmge oh.
et

MSG_HEAKT _RATE Heart rate data Thee hemrt rate daea is in as
an intim the a 51 held of the mes-
=ge object

TGDavice States
State Description

Initial state of the TGDevice. Mot connected to a head s
ETATE COMMECTING | Attempiing a connection io the headse:
STATE_CONNECTED | A walid device hand been found and dai is being received

STATE_DISCONNECTED | The connection o the device is losi
STATE_WOT_FOUND Could not connect io headses
STATE_MNOT_PAIRED A valid headset could not be foand

STATE_IDLE

Starting the Data Stream

Canmnect to a headsei by calling the tpDievice’s cansmer method as follows

tghevioe connecs (zrus)

ThetgDevice will search through the paired Bluetooth devices and connect bo the first known ThinkGear
compatible device. Setting the parameter to true or false will enable or disable raw EEG outpat.

TEDevice Shodes 5
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Alter successhully comneciing to a ThinkGear device, the tpDievice will send 2 "BT_STATE_{CONNECTED"
mesape. To stan r-u:.r_i'rjngﬁm.. call the tg[hevice's xra=t method.

thevise mzaTs(i;

Clase the connection by calling the =1ca s method

thevice clomm(l;

Further Considerations

= The application shoukd not expect there to be 2 ThinkGear acoessory attached to the Andiroid-
bazed device on ssarap. As such, it should handle that case acooedingly (e.p. by displaying a
static splash soreen prompting the wser to connect a ThinkG ear accessory).

References

= hrip: developer. android. comi puidef topicsiwire ess/bluetooth heml
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Corporate Address
MeuraSky, Inc.
125 5. Markes 5¢., Ste. 900

Sam Jome, CA 25113
United States

(4D8) 600.0129

Cuestions/Suppoet: http/isupport. neurosky.com
or email: support@neumsky com

Community Forum: heipo//developer neurcsky. com/fionam

Information in this docoment is sobject in change with-
b oo,

Repreduociion in any manner whaisnever withour the writ-
ten imion of MeomSky Inc s srictly forbsdden.
Tr usad inihis e =5ense™, ThinkGesr™, Mind-
Kir™, MeamBoy™and MeoroSky"are rademarks of MeurcSky,
Inc.

Disclakmes: The information in this documen is provided
in commectson with MNeurnSky products. Mo kicense, expres
or implied, by sinppes or otherwise, o any intelleomal
property rights is graniad by this doooment or in mnnec-

tiom with thie zaks produoiz. H!'I.I.'-Iﬂ]'m
no kiahility whatsoever and disclaims any express, impl

Of SEDrY WaITanty to its products in

but not limted o, the i warranty of merchanizil-

ity.ﬁ:'ﬂﬁ:r:pnjnhprpnﬂ_crmu-inﬁingm
In no even shall NeuroSky be lizble for any direcz, indi-
rﬂ:hcmpﬁ'lﬁ.i.p-mh!.qu:dn:mhldqup
Iln:lud...ng.ﬁ.r]'rnuth:rul:.-un damapss for los of prof-

in=rupton, or los of information) arising

mtdhudﬂﬁylnmhm even
if MeurnSky has been advised of the possibiliny of such
-I:l.l.qﬂ MeumSky makes no repreomuations or warmnties

1o the acoorecy or compleienes of the ontenis
-I:IrJu and reserees the risht tomake chanps
::|:u:|:ii"l:'.-ur|:.:.|1n|:||:l|'-:-:i:||:td.u::l:q:ll:-tvnu::l:.:.ujl tirme with-
out notice. MeamSky dos not make any commetrment
mtphmdmﬂummmc-unhiudhﬂﬁn. Meuraky’s
products sz not intended, authorized, or wamrantad for
Us2 & Companents in apphaions intended o support or
sustan life
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