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ABSTRACT

Stress and office syndrome are serious problems that affect a large number of
people and tend to develop health problems that can interfere with work and quality of
life. In fact, the Institute reports that up to 90 percent clinical studies have shown that
stress and office syndrome are major cause of cardiovascular disease, depression, suicide
and substance abuse. The treatment’s cost is more than ten million Baht each year in
health care expenses. ‘According to these problems we designed to use wearable
technology which can be tracked and managed to helping them reduce their problems.
Low-cost single dry-sensor EEG Neurosky headset and intelligent watch made with
Arduino was used in this project. The EEG signal are analyzed to indicate stress level and
the Office syndrome can be detected by intelligent watch. The goals of this research is to

detect stress and Office syndrome and reduce chance to be the diseases.
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2.2.5 ﬂé‘mamﬁumi‘ (Sensorimotor,SMR)

ATIAYszIM 12-16 18509 Reatumaidndh nsiled nissuivesienelueaedy

ﬁmpﬁ.é“....

09 0z 04 06 08  Time(sec) 1.

JUN 2.5 dyamdulediduens



2.2.6 Aduunuai (Gamma)

< = 3 = o U a = 1 LY
ANaUTENN 26-100 L3309 WLAYINUATUANUAALALIALD bYU AIUNAD ﬂ'ﬁLLm‘U

vV v a

Uy Madeug msiiads SnAmdunu

Y

Amplitude

0.0 52

=D

sU

0.4

2.6 dygeduLnuin

A19197 2.1 YEAvsE e AR UANRIMUNAILANLA

08 Time{sec) 1.0

%in ANUD (Hertz) Aanssunasiaiale
Gramma >30 Nedudnla Mssug wenues
ANHA
L)
= A -] 1 iﬂl 1
Beta 13-30 NAINTINNNIVULINLAUDE
vizognuanisnandasngg
Alpha 8-12 AUM HauRanevaamaaily
Theta 4-7 AaaluauInig Isleande
YIDWAU AU
Delta 0.5-3 WAUAN
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JUN 2.7 anm3u(Spectrum) wasdtyeyral EEG Tulsiaganeninud

2.3 M3in Tuiinuazdnnudnunauausdss (EEG)

nsdniAudyyadss (EEG dduneusinini Tuneuusnaeligunselfizoninda
indeyayau(Electrode) vdudyauliihanudnamidsveredld $r¥aazidvarnvansvia
viauuu i Hu s u LYy (Plate) WagWUUNNAIN AT DU T 8 (Cap) A1t ulunan
”zy,uunm‘LWﬁ‘]ﬁ"lﬁmﬂ%ﬁaaﬁwlﬂwmaéﬁgmﬂméffmwwma \Wesndivwausisuiisunly

seAuiiaalian

1’5 Electrode
25193y
Fojannluiy
e

wagaEy
dwanadvih
Tenndudszam

Loy i

wnadyanivh
sazulanfuddeea andhnauinined

iy .
WavuRndyan

sU# 2.8 Funoudaifv Ty quand



af

2.3.1 sumsmsandidninsaite dadarnlniaues

s

nsidenduniivesganindyyruvufsey esnaussurardiuaziiviifinde

o v e A a=‘ ! @ 1 ] 2/ o 1 = £ =
ANausnunanssuuanaiuly daulugaglddumisnisndidninsalaesadwmnusyuy
10 - 20 EEG system #A3n1w

2.3.2 ymsgrulunisimuadiuniesnisindaain

. 4 @ o o
8VUU 10-20 System (Technologies, 2007) L"fJummgwanﬂm%'mimwum
o 1 3 s Qs U = d r s ==
Arunmislunisudedaiadayy i (Electrode) asuunisAsuveiiefndnay1as (EE6) Ty

2
o as 2/

o I - o ot & 174 1 1 :l"
G]']L%Viuﬂ‘ﬂ@d’ﬂqﬂiﬂLU_JB’U’J?ﬂﬁ]SW@JQHNW‘Uﬁﬂ‘Uﬂ’]EJﬂ'l‘WEUSQ"ﬂ‘ﬂLaUﬂiﬁﬂW%LLaSEMEQEQUWWQ"I 43

luudazuinmazgniriudeddhusuasinaniiiovivonisfiufianss (lobe) udavdly

2
v s =

fdnwsldrfugnsine Sl

F - Frontal lobe auasaiumii

FP - Frontal Pole auasdiuniiusnumdwnn

T - Temporal lobe a@uasdruvtu

C - Central lobe @ussdiunans

P - Parietal lobe #ugsgauuy

O - Occipital lobe ayupsdIuenNae
aussEiunat (Central, O WuswnhildeeRnfunsinanduuen (Cerebral Cortex) e len
Taesandunnmiadswelalidin 9n C fddedadduueinqussasiivinidy | feedliisy

swwvnduavguaziavaniuniw

Nasion
i
AP

Vertex 20%

20%
’/Z _

Preauricular
point

2
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2.4 msfedssninauauywdiaznoniuned

(Brain Computer Interface, BCl)

= = | = 1 | i ¢ o a ¢
U&le (BCI) ﬁa‘ﬁmmqmmamaLtaxﬁamﬁzmwauamqwmJﬂammmaima

fa d P I A ) £ A A vy A e ay
gunsaidiannsetindduq Wumalladignitanniuiniietiemdefienioffinadldannse

wasulmsemeldltanuisaifnssuunsedwvdedeansidmudesnis lnegnazldnuszuy
2 Y aw ] W ° - W = | @
deudugnfafiduudnny dnvuznisviuvesidlede dosllunisdeassenineansaty
ABNMIMBS WULUNARUTUNITIUTasENee (Brain State) 1¢ LarmsIuUMsaLenuez AU

viuiiviula (Real Time) szuuddlagnianldifiedann (monitor) gnisvhauvesaues Jinsiey
as = =l ° o ) = | o
YaUATUANBIE8] (Electro-encephalography EEG) waziludaimseioisieusnegie

2.5 Neurosky MindWave™ EEG Headset

Neurosky Mindwave \Jumaluladfinauinidioswasauagainlunis Sanaulnei
auas (EEG) ignuagdedu Invgnasnuuuliegludnuvalzveimiin (Headset) neludsenauly
#e rTalwiiuuuuia(ry electrode) dufifanun 2 42 Ao vinaluydmsududumisdeds
waguiamiradwivindynyasst lnelimugndedutsniesaduaussvais a3t
Unfifia 86 Wosldus . Neurosky MindWave Headset a8 ud1dysalninfiAnannnas
nuvesaipsuaztuiniludeyafiu (Raw-Brainwave) wiornudanasiuitazusuvuiadutig
0-100 ﬁawmmﬂ'ﬂﬂLLUENLﬂu%agaﬂﬁuauaqlummm?{ (Power Spectrum EEG) L9u Delta
Alpha Beta Theta Gamma uaﬂmﬂﬁé’emmimwﬂizﬁ’ummw'auﬂmaLLamzﬁuam%lﬁﬁﬂﬁ’hﬂ
Toyaazgndaitumsugys (bluetooth) dreuiunes awnlnuidluszuuieunsossuaslele
eat fethminfuuazuummediausalénuseiaddds 8 Falus Jaiinsiluyssynalanu
seuuidloograunsvany

MindWave Mobile headset

gﬂﬁ 2.10 MindWave Mobile Headset
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af

2.5.1 deyaiildaniniesindyniniauas Neurosky’s MindWave Headset

2.5.1.1 Poor_Signal Quality

[ 1

Wusmus f\i’ﬁmumul%iﬂ‘%awma‘umﬂ 1 Tuvl Usuendenaunwuesdyaadils Faided

o o U

FENIN 0 19 255. V]ﬂﬂ’]‘lﬂi]'lﬂﬂ']"lﬂ']’] 0 ‘U‘U‘Hll'lEJﬂx‘]']']ﬂfoU"lﬂJ‘V]lﬂﬂUiJﬂﬂUEU’WfUSUﬂ’JU‘S'JME)EJﬂ?EJ
‘Hﬂﬂ'miﬂﬂﬂ’}'1ﬂﬁE]'J']JJﬁEUZU'IﬂJ‘i‘Uﬂ’JU‘W&IWﬂﬂ’ﬂﬂ’lEJL'U‘LIﬂ'lJ sﬁﬂﬂ’] 200 iJF’TNi.IViQJ']EJ’)’] aLaﬂI‘lﬂiﬂ?ﬂ

o A

tu Lilddudanuimiwesdgnin Fsandina sgmpuAusmNg 1 Jundl teuansenlndifieeiu

@

Aassludiagiu.

84
=

Faen Poor - Signal Quality fife 813UNANVAWENG 91

1. @3, n3190 w3 reference electrode wlaflidousofuiomis
U3 , N3120 w38 reference electrode Biuuvainfufiamla (T B , V)

P v 1 =
nsiadoulmvesauldnuniuly

B

anmwanaesiillvihedmdriu wu Vuadliailiihusgs wielwhaiailidnanga

144

5. dnyey mﬂamaauqmﬂwmu”mu niANefiTaled iy Saadwiiiila  nduanile

néanidosm Hugw.

i
s =2

& a d o A v Y a a ¢ ¢
dyanasunan - Wudsinindodaonlumsldste & fiswesadlugnial  waw
a a e a i & o = v o ]

sanasiumeluisasgneanuuuiduiie LﬁaammawmLsuaamwcyﬂmwlﬁlmmmgnc—qaamﬂwqm
wingdltaulaiiesdayayas eSense Wi Attention w3 Meditation LidndudesmnnaFosdyyin

SUMUAINATINIGN nsizasananaglidmamindnissunmuiaiy é1 Poor- Signal ¥l

i

ﬂ']']iJ'ﬁ']ﬂiUﬁﬂﬂ‘UU‘V]']ﬂLUU\ﬂUﬁdﬂ')"llll’lﬂ@ﬂ']'il:ﬂaﬁ]uuﬂa@ L“?j'u ﬁ"lU'Jﬁ]EmfNﬂ'T“JLLWV]EJ
2.5.1.2 eSense(tm) Meters

mmuwﬂm‘uaq eSense L% Attention Meditation ﬁlumamumaaﬂuﬂuimwuaLna 1-
100 fmmwa&ﬂuma 40-60 azgnitesaninluAnd  fidendn Baseline d1wdumsda
dyeyraulvimsaes mmaa"luﬁm 60-80 Lﬂumwawmaﬂuaa fmawmmwamu’]lmwaqumfl
Un@ mmsflumq 80-100 '«mﬂummﬂumm%aa mmwwmmmmwnsmmawLLamuuaa'N
viudu waziifepsddyes Iummmnumwaaim’m 20-40 gmnedaiendenanaaudie
mumwasﬂmm 1-20 Fofsendsndnitiaanunn mawaammqmﬂﬂﬁ] Huthu e
HaunAuI9agns “UU’BEJﬂUUiuLﬂWUa\‘i‘UEJSJa

eSense meter #illA1 0 duflanunmiglansio gunsalldausasunaifianunse
Weileld See1atinannissuniuges noise uie aummRiildnaluudiny Tusderon
.



11

2.5.1.3 Attention eSense

Dudeya vunnt luvinuulfiedesmne Feidsnanvsuenis T i "auayle” il
Aintuluwnty Wetiadosnw) nedsle Aagaglugie 0-100 N15sUNIUANLAR MaliAE
vieminninaevanseivauaulawns Tmﬁ"fﬂiﬂﬂamﬁ'mﬁuﬁmsﬁaaaﬂ‘uaaﬁﬁa;&amgmﬂﬂ
1#a1u Unfiazdeaanlunng 1 Jundl,

2.5.1.4 Meditation eSense

udeya vl Tuiuuulfiedemmne Fsidinanuenis aedale "mnuasy” Lay
"ciauﬂma“ %’auaﬁﬁwaa”luﬂm 1-100  Fsdsndradamsanle Lildsrenie Fofunisrounane
ﬂmmuammauu aw"Laﬂﬂm"memﬂa'nquawulﬂ agslsiny ﬂumu’l,wmuu Luaaa"lu
Amefisumstiudounans Sindelianladounansaiie. uay fimsnuinisnduniunduniste
msvhnuvesdalaiiannnsviaueasauedlunissuainainmeuen Fafunstamvinlsien
Meditation taufiusnniule, NSSUMUALAR AIdaNfMa euduthy wardadUseam

as

at s o al 2 A " " L 5 ) .7} =l d’ s
durdo1vanIzAUMTNANTBla  TUseafl * eSense Meter" dsdudmsusneazBeaientuns

L

finnulusziu . eSenselasvialulnganFuduiinisdieonvasdayargnUeldim Unfezdieaniy
N9 1 .

q

2.5.1.6 8Bit_Raw Wave Value.

1 1a | iy 1o _ a o

A 1 luvikuuldifeia3eameng danviatu RAW Wave Value (16-Bit) wUURsLASawmse
d! = v v 1 v 1 3 s 1= ld 4
gaodunelinuans, gnIuAIINgAvgnatnanle | fudsuuulifneTowmung. WaZLDWINATA
ar o @ = -2’ 1 4:11' v [ 1 1 ¢ (7 s
ugdngyrun 8 da (@il Wurawsueiudas gunsalinITIn) Msuansrainsluguwuy
panavilvaEnunsowansnadnslaluuuuds Wigndiin 1 9600 tusLsn

'
=

wdnA 8 Unvyeaniile 8 BIT RAWLﬂULawﬁwmwgﬂL‘meh'fmu , WANISAIUINTINULADY

6?1Lﬁum?é’qaa”luﬁumwua\ammLujuai"mﬂmmamﬁuﬁu%uawuaaﬂuaﬁmLm ThinkGear Fslaif]
Joyafiazgnenidnnely lawwar8 BIT RAW AudnufioUssudnuuusing Tnoasuduings
dwenvosdeyarngnlnldiuy wileu 16 On RAW hlU yarpduiisBIT RAW yarAdY
Tnevhlueziimsdsonn 128 adweiuniviousy wamiisnsilunn 7.8 Radiund Foyarilazldli
awizluluga ThinkGear liausaldlaiuThinkGear ASIC (Wil MindWave wag Mindwave
HERY)

2.5.1.7 Raw_maker Section Start

ﬁi']ﬁlﬂl‘&ﬁﬁm‘gaﬁm JuifsiBduiudddians  lunsmanuiowanslunsde
c%’faam'sm'lw,l,ﬂue]"]Ltaxmmv‘?}ama%ﬁaga %&ﬁhqnﬁmumﬁfﬁ 0x00 Fslasunfiudarsanan
wlhifimsdesn. dwiutoyaidwsnnng 1 Juril %’aaﬂaﬁwﬁ’mﬂ%’lﬁmmﬂu‘f,u@a ThinkGear lu
annallafuThinkGear ASIC (Wil MindWave way MindWave Tode)
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2.5.1.8 Raw Wave Value (16 -bit)

Teyatuazgnussamelu deya 2 lui | Suhwnsuiudy fyaasudsduaoden.

L)

Fervasdygandufeduiudiy 16 SauuuAniniemanededragseming -32768 §1 32767, ¢
I3 1 a da sl ' 14 la o sl ]
luiusndurwesdnfifoainosiigeninen 2-neulndiun vaziidadaunaznaneainesighng,

ar . 8 d = =
nIEUINNIIMINUNaUYestoya Aenisiasuluvluanniiiu 8 dn

short raw = (Value[0]<<8) | Value[1];

J
o

ﬁzm Value[0] ﬂamauaaamaimmﬁ Value[1]Aoaainas s%m'lumaa.

Tuszuun ﬂ'ismumsmq{']maa%’a;gaﬁmmsjamﬂ’i,um'sﬁwﬁu 21919N3EUIUNNT
assteluiunmuiliviuiu Ferdoyafivazgnuaniaaninlugae -32768 fa 32767,
raw = Value[0]*256 + Value[1];

ifl raw >= 32768 ) raw = raw - 65536;

ogslsfinu Tumwisredddanuvandrsiu ilendnidestymides nssuumslunisuen sva
3 a = a i o [P = Y w W
0x80(Ueyarv). FuinanAw java Wy Lififeyauvulsiniomnng FsfessziinseTilunssiy

} 24

Toyariimefiu

private int[] highlow = new int[2];
highlow[0] = (int)(payloadlindex] & OxFF);
highlow[1] = (int)(payloadlindex+1] & OxFF);
raw = (highlow[0] * 256) + highlow[1];

ifl raw > 32768 ) raw -= 65536;

wnsesdlefausiazluinad wansindeyafufiaglusng 32768 fs 32767 Wiy fegragy
Thinkgear ASIC vzuansAieyafivegiiusyana -2048 A 2047 wnuedl Thinkgear Module
anunsakandleid 0 fis 1023, Swasdnuimsudasfeyaluudaslugavsznaudae

Falaeuni %auama'wﬁwlﬂuamaaﬂm dadenuansean Fnvzuansradayafiuuln
128 pdaseinnit viauszana NN 7.8 Tadund Tuvaedl Thinkgear ASIC siiruansadoya
Aunily 512a%weiunit wdoUsvann nne 2 Hadiui Lummﬂamﬁawauawawu Julula
awzdeyaiu vwn 16 DavunesnnisearsnediBuail 57600 Wiounni ity g1y Sas
n3dadi 9600 Tarsan Yoyanus Jn(8Bit RawWave Value)inamlumududy.



13

2.5.1.9 EEG_Power

1% & \ a % Ay vo YY) a
Tegavzgnuanseaniiuaveuniigaves 8 Yoyanudilldiunisveusuiluvesnay
aua FeUsznavlume Mudmadeuua 4 lus $1u7u 8 Uoya ¢adl

1. Delta (0.5-2.75 Hz)

2. Theta (3.5-6.75 Hz)

3. Low-Alpha (7.5-9.25 Hz)

4. High-Alpha (10-11.75 Hz)
5. Low-Beta (13-16.75 Hz)

6. High-Beta (18-29.75 Hz)

7. Low-Gamma (31-39.75 Hz)
8. Mid-Gamma (41-49.75 Hz)

mmqmmmﬂumﬂuwma muuamﬂmmmmwmuaLﬂisumaunummamaauS]mamuu;aa
windy lunisfiorsanluBeliun, ﬁﬂu,wmLLUWﬁuaumﬁuiﬂmummmu big-endian IEEE
745, ézmﬂuﬁuaagaﬂasmwmuau* Tu Cawn 32 lud gnldlusulsuuuenssvemeaion. dslae
Un@idayadinan azuansanns 1 unil

2.5.1.10 Eye Blink Strength

AnAsnanaldausalylalu TGCD uwag TGC APLs. wialunannqluaaludoqiu Taeidu
AfiuansdinsnsEnsum fmaa’luﬁm 1 04 255 uihgnuanooninduinisnsadunisnsewiu
an. chLﬂummummmmmmﬂum‘mwwwm W ueitladiimie.

2.5.1.11 Mind-wandering Level

\Uudayaruanildludisgnusefuanudugosinlaitudy TDILY UAnIANT2991n 0

4 10 Andu 0 nuneBeszaufo N £ A A1 1-10 wdasassEau (ﬂ'uﬂ’mmmflmuaﬂiwmwawu
yosdnlafituthy

2.5.2 ThinkGear Packets

Asaildanmsinasgnasesninlugluvuteyaiineauuy Asynchronous N T8a
‘N%uﬂﬂLLEJﬂE)EJﬂiJ’]LLﬁW\ﬂ’J’IﬂJ’J']LUu‘UBuaWLiﬁlﬂ’ﬂ “Packets” mw”nnmmLLsmaﬂﬂmUusuamam
a¥ldesuneil
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178 o

aya “ThinkGear Packet” Usgnauseg 3 diu fall

—_

Packet Header.
Packet Payload.
3. Payload Checksum.

ThinkGear Packets Lfluﬂi:,'U’mﬂﬁEhﬂ"l‘ﬁ'ayJa nluea gl5u (PC , Micro Proocessor
< < o o 2, v ] ¢ &
wiagunsallagiamnsasudoyamdiSeals) TasmslusunsuvesSunsazunanesutiugoy
uanAefiy sauls nsvuaunsheu My Jwenmileannisnaviludeyaativil, wwndnidies
nsguumslunisuendeyan 3 wuuiildnanlududueenantu  wasmnumnsvedeyails

U
o

U9

sUwuumsdsdayail gnesnuuvinliiienuududuasiovey  Usznoulude  Header
Checksumiitensaapuamnugninsvasdoyaillasy luvmgiideya Payload anunsafiuuiuna
vasdoyauindudilld — vistwneduiilifemsonntilusinen - Tnglildmansenuste
lassaiemsdedoya tfummaﬂ'nu'i'nqﬂLLawwﬁmﬁif’uﬁ%’N%ummmmﬁwmﬂ%ﬂ%ﬁ’uqﬂnmﬁﬁ
Twindlalnglaifindeymilunisuendeya

2.5.2.1 Packet Structure

Packet gnds wuu Asynchronous lush. Iasnisasenaifiuszuu UART, Serial Com, USB,
A o = o | 2 | 2
Bluetooth, file wiedulafiannsaiunsdsioyald. lauudasyadoyasztseneuludeHeader
ANNLNPE Payload wazaudie Payload’s Checksum Sauand

[SYNC] [SYNC] [PLENGTH] [PAYLOAD..] [CHKSUM]

/\/\f\/\/\/\/\f\(Header)/\/\/\/\Af'\/\ /\/\(Pay[oad)/\/\ /\(Checksum)/\

dauvesdoya Payload u vy 169 TUA Tausag [ SYNC ] [ PLENGTH ] wa [ CHKSUM ]
Dudeyawa 1 ludyndh dumneanuh Toyanldazdedionaloign 4 lud uae Jarldun
- ¢
g 173 Tug

2.5.2.2 Packet Header

A1 Header azUsznaulusne 3 luvi Ao aeq synchronization [SYNC] bytes (OxAA
OXAA), Uaz1ume [PLENGTH] (Payload length) Tus
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[SYNC] [SYNC] [PLENGTH]

ANNAAAAA (Header) ANAAAA

Yaya [SYNC] w&aaﬂusﬂmwamwnmﬂuﬁmmeu‘uawauam Packet Fausazlugiia
OXAA (F1UULAY 170) Felaalueduiuilounnsu 2 Tug ‘L‘dmumuawmmm Wietlosdupny
mﬂwmmaamimwLimumawmaua adslsfimudaloniafiasifinanufianaislunissu
Uoyalasn Luawnﬂﬂqmnanamﬂummmmummaa‘uauama’iu wﬂmmn'ri%w.smum
HANANA muummama [PLENGTH] waz [CHKSUM] iaumaLwaﬂamummwﬂwawmwmmm
Timealy

A1 [PLENGTH] Uwanmmmmwaa‘uaua Data Payload s «mumaa”luma 0-169
Wity ‘mﬂﬂ'mlmuaqm'lﬂ'wmﬂemLLammmmmwwmwmmu uay waivanfnmmawauaul,ﬂu
ANUEMYBItaYa Pay Load Wit ‘Lu‘Lﬂjﬂwawanamwm Favealu [PLENGTH]+4.

2.5.2.3 Data Payload

\udeyaluduuusiaies $unuvesdeyailogmeluldgnimunliudafoe  [PLENGTH]
9 Packet Header Famuminevowsazdoyalinnedugliudamiadoduuy ludias
a%maﬁqﬁwﬁwaasﬁagaﬁlﬁuwlulasaa%wamaq Pay Load LLa::ﬂ'aunmwﬂ%gaﬁ’mémaaﬂmﬂgu
AN IIMAINIR5Y [CHKSUM] LﬁaLfJumimwaanﬁagaﬁlﬁ%’uﬁgugﬂﬁaqaahmﬁﬂ%q

2.5.2.4 Payload Checksum.

[%]

AUS [CHKSUM) aedaahunldlumsasiadeu Data Payload so3uneldsat

L suwswnluaviavaefitslaTusnan Data Payload
2. lermasmvesdnudnvuina 8lus

3. wUaeAIAungY (one's compliment inverse) dosafiliundudu.

E'Jaﬁ'ﬁ']m‘i'ﬁ”w?fa;&amsé’aaﬁwmu%gumauﬁy’a 3 fotedu ifiefuiam Checksum ves
Data Payload 7ll#¥us. uduussuiioudu [CHKSUM] winuansnefuudauandin Adilersuan
91 Packet HuRianana. ndudifientu Seozanansenie Pay Load filul#lunszurumsda
uanle.

2.5.2.5 Data Payload Structure.

leAn Checksum lasunisnsavaeuaugndowds ludues Data Payload widgns
ﬂﬂLLElﬂ‘U’rJﬂJa mmaﬂ.u Data Payload ﬁ]uﬂivﬂaulﬂmaauﬂ'ﬁmmﬂwawaua(Data Values) mLm
azluddeya aegnifenth DataRow. lavusiay DataRowazUsznaulufedayah Foyadudn
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Toyaorls wwmvesdoyatdugiivinedlud  wasdeyaduqdavilus Awlunsuendeyadzfos

LLEJﬂ%‘E)HﬁE]E]ﬂiﬂLﬂULLG]IﬁS DataRow flou @4 DataRow Format Wugsh
([EXCODE]...) [CODE] (IVLENGTH]) [VALUE...]
ANAN(Value Type)AAAA AN(length)AA AM(value)rn

fuauau p193uiuiIe 0 wie 1NN (EXCODE) Fsanaiiiusn 0x55 lagAn [EXCODE] an
’l‘ff’lum‘imuum“ﬂwawaua Faldsauiu [CODE] Lwamuaﬂﬂsvmmmmauauuﬂ] 7l Data Row
‘Ui‘i’ilE]EJ muu‘!,um'sL'imummammamawnmwvmaqLiumnn'mum[EXCODE] wag [CODE] nau
HB) Lwa?fwﬁmwmaqirawuﬁ@aguumuwagamzmmlﬂ

1 [CODE] Tuusiaz [EXCODE] astsuenusziavivassdayalu DataRow. sndrethay
[EXCODE] szau0 , [CODE] 0x04 agvinefisdoyaturer eSense Attention. damsifisusn
wantlansnsaglivInmIs AIumINEYDIsTid

1nA1 [CODE] ﬁﬂ"lasjsm'm 0x00 uag Ox7F WAl A1 [VALUE..] LLa’J*‘UE]lJﬁﬁ]“‘Nﬂ’IE]EWI i

Tuddansaisananaslulilug (VLENGTH] uwmamwmwmﬁuawauaaiauumLﬂumwagﬂmmn
[CODE] lpenss.

adhalsiinnuminad [CODE] fidunnnda 0x7F w&s Tusves VLENGTH] azdulumuusias
[CODE] #azuantegiuauludlu [VALUE] Fauanlémissngis “Multiple Byte Value” ilasa1nen
vosutayalieadslaneluludifen

AN99912.2  AUNLE VBT

Single-Byte CODEs

Extended Code Level [CODE] [LENGTH] | Data Value Meaning

0 0x02 - POOR_SIGNAL Quality (0-255)

0 0x03 - HEART_RATE (0-255)Once/s on EGO.
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0 0x04 - ATTENTION eSense (0 to 100)

0 0x05 - MEDITATION eSense (0 to 100)
0 0x06 - 8BIT_RAW Wave Value (0-255)
0 0x07 - RAW_MARKER Section Start (0)

= v
A1919N2.3 ANUNUEVRITHE(2)

Multi-Byte CODEs

0 0x80

RAW Wave Value: a single big-endian

16-bit two's-compliment signed value

(high-order byte followed by

low-order byte) (32768 to 32767)

0 0x81

32

EEG_POWER: eight big-endian 4-byte
IEEE 754 floating point values
representing delta, theta, low-alpha
high-alpha, low-beta, high-beta,
low-gamma, and mid-gamma EEG band

power values

0 0x81

24

ASIC_EEG_POWER: eight big-endian
3-byte unsigned integer values
representing delta, theta, low-alpha
high-alpha, low-beta, high-beta,
low-gamma, and mid-gamma EEG band

power values

144349
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RRINTERVAL: two byte big-endian
unsigned
0 0x86 2 _ _ .
integer representing the milliseconds
between two R-peaks
Any 0x55 - NEVER USED (reserved for [EXCODE])
Any OxAA - NEVER USED (reserved for [EXCODE])

d' AJ -y 1 na' 1w .:-;; =
dioladoud Tuwmadaln IBUVALLIUNTAVOYBLUUINATEIUEND T999d Output

ADANNNYIUANTITIILY nMsUanialiaAfisinsensiiazdonseyiriumdiiaznailuige

“Thinkgear Command Bytes.”

2.5.2.6 ﬁfaashqnml,ﬂnﬂﬁ'asga

byte: value // Explanation

[ 0]: OXAA // [SYNC]

[ 1]: OxAA // [SYNC]

[ 2]: 0x08 // [PLENGTH] (payload length) of 8 bytes
[ 3]: 0x02 // [CODE] POOR_SIGNAL Quality

[ 4]: 0x20 // Some poor signal detected (32/255)
[ 5]: 0x01 // [CODE] BATTERY Level

[ 6]: OXTE // Almost full 3V of battery (126/127)
[ 7]: 0x04 // [CODE] ATTENTION eSense

[ 8]: 0x12 // eSense Attention level of 18%

[ 9]: 0x05 // [CODE] MEDITATION eSense

[10]: 0x60 // eSense Meditation level of 96%

[11]: OxE3 // [CHKSUM] (1's comp inverse of 8-bit Payload sum of 0x1C)
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2.5.2.7 fagnldn C lumsuendoya

#include <stdio.h>

#define SYNC OxAA

#define EXCODE 0x55

int parsePayload( unsigned char *payload, unsigned char pLength ) {
unsigned char bytesParsed = 0;

unsigned char code;

unsigned char length;

unsigned char extendedCodelLevel:

inti;

/* Loop until all bytes are parsed from the payload|] QI ="/
while( bytesParsed < plength ) {

/* Parse the extendedCodel.evel, code, and length */
extendedCodelevel = 0;

while( payload[bytesParsed] == EXCODE ) {
extendedCodel evel++;

bytesParsed++;

}

code = payload[bytesParsed++];

if( code & 0x80 ) length = payload[bytesParsed++];

else length = 1;

/* TODO: Based on the extendedCodel evel, code, length,
* and the [CODE] Definitions Table, handle the next

* "length"” bytes of data from the payload as

* appropriate for your application.

¥



printf( "EXCODE level: %d CODE: 0x%02X length: %d\n",
extendedCodeLevel, code, length );

printf( "Data value(s):" );

for( i=0; i<length; i++ ) {

printf( " %02X", payload[bytesParsed-+i] & OxFF ):

}

printf( "\n");

/% Increment the bytesParsed by the length of the Data Value */
bytesParsed += length;

}

return( 0 );

}

int main( int arge, char **arev ) {

int checksum;

unsigned char payload[256];

unsigned char plenegth;

unsigned char c;

unsigned char i;

/* TODO: Initialize ‘stream' here to read from a serial data
* stream, or whatever stream source is appropriate for your
* application. See documentation for "Serial I/O" for your
* platform for details.

5

FILE *stream = Q;

stream = fopen( "COM4", "r" );

/* Loop forever, parsing one Packet per loop... */

20



while( 1) {

/* Synchronize on [SYNC] bytes */

fread( &c, 1, 1, stream );

ifl ¢ I= SYNC ) continue;

fread( &c, 1, 1, stream );

if( ¢ I= SYNC ) continue;

/* Parse [PLENGTH] byte */

while( true ) {

fread( &plength, 1, 1, stream );

ifl pLength ~= 170) break;

}

ifl pLength > 169 ) continue;

/* Collect [PAYLOAD...] bytes */

fread( payload, 1, pLength, stream );

/* Compute [PAYLOAD...] chksum %/

checksum = 0;

for( i=0; i<pLength; i++ ) checksum += payload]il;
checksum &= OxFF;

checksum = ~checksum & OxFF;

/* Parse [CKSUM] byte */

fread( &c, 1, 1, stream );

/* Verify [PAYLOAD...] chksum against [CKSUM] */
if( ¢ I= checksum ) continue:

/* Since [CKSUM] is OK, parse the Data Payload */
parsePayload( payload, pLength );

}

21
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return( 0 );

2.5.3 ThinkGearStreamParser C API

Wulauans lunszuumsfauendeyalietulaenisldidios 2 feddu vililides
fvalunsuendeyadnielu Inevesaldn azussqeglu h header uay .c iioanrusudoulag
M3y APl agUsenausedunauail

1. Usgme Handler (Callback) function %q%’u%’aagaﬁlﬁmrmmsﬁmmn
2. wisuilaiduiigendn THINKGEAR _initParser()
3. usazludfifuinen DataStreme azthidng THINKGEAR initParser() Ssnedenmslém)

- o %) = 17 = o
wUsmvunludal . Wenudsyanuunls
Tnanmeludsznaulume

Constants

/* Parser types *

#define PARSER TYPE NULL 0x00

#define PARSER_TYPE_PACKETS 0x01 /* Stream bytes as ThinkGear Packets */
#define PARSER TYPE_2BYTERAW 0x02 /* Stream bytes as 2-byte raw data */
/* Data CODE definitions */

#define PARSER_BATTERY_CODE 0x01

#define PARSER_POOR_SIGNAL CODE 0x02

#define PARSER_ATTENTION_CODE 0x04

t#tdefine PARSER_MEDITATION CODE 0x05

#define PARSER_RAW CODE 0x80

THINKGEAR _initParser()

e

* @param parser Pointer to a ThinkGearStreamParser object.

* @param parserType One of the PARSER TYPE * constants defined

* above: PARSER  TYPE PACKETS or



* PARSER TYPE 2BYTERAW.

* @param handleDataValueFunc A user-defined callback fuhction that will
* be called whenever a data value is parsed

¥ from a Packet.

* @param customData A pointer to any arbitrary data that will

* also be passed to the handleDataValueFunc

* whenever a data value is parsed from a

* Packet.

* @return -1 if @c parser is NULL.

* @return -2 if @c parserType-is invalid.

* @return 0 on success.

2

int

THINKGEAR_initParser( ThinkGearStreamParser *parser, unsigned char
parserType,

void (*handleDataValueFunc)(

unsigned char extendedCodelevel,

unsigned char code, unsigned char numBytes,

const unsigned char *value, void *customData),

void *customData );

THINKGEAR _parseByte()

/**

* @param parser Pointer to an initialized ThinkGearDataParser object.

* @param byte The next byte of the data stream.

*

23



* @return -1 if @c parser is NULL.

* @return -2 if a complete Packet was received, but the checksum failed.
* @return 0 if the @c byte did not yet complete a Packet.

* @return 1 if a Packet was received and parsed successfully.

b

int

THINKGEAR_parseByte( ThinkGearStreamParser *parser, unsigned char byte );

2.5.3.1 ared19n19l99u

#include <stdio.h>

#include "ThinkGearStreamParser.h"

e

* 1) Function which acts on the valuel] bytes of each ThinkGear DataRow as
it is received.

4

Void

handleDataValueFunc( unsigned char extendedCodelevel,
unsigned char code,

unsigned char valueLength,

const unsigned char *value,

void *customData ) {

ifl extendedCodelevel == 0) {

switch( code ) {

/* [CODE]: ATTENTION eSense %/

case( 0x04 ):

printf( "Attention Level: %d\n", value[0] & OxFF ):

24



break;

/* [CODE]: MEDITATION eSense */

case( 0x05 ):

printf( "Meditation Level: %d\n", value[0] & OxFF );
break;

/* Other [CODE]s */

default:

printf( "EXCODE level: %d CODE: 0x%02X vLength: %d\n",
extendedCodelevel, code, valueLength );

printf{ "Data value(s):" );

for( i=0; i<valueLength; i++ ) printf( * %02X", valueli] &
OxFF );

printf( "\n" );

}

}

}

xx

* Program which reads ThinkGear Data Values from-a COM port.
%

int

main( int argc, char **argv ) {

/* 2) Initialize ThinkGear stream parser */
ThinkGearStreamParser parser;

THINKGEAR_initParser( &parser, PARSER_TYPE_PACKETS,
handleDataValueFunc, NULL );

/% TODO: Initialize 'stream' here to read from a serial data

25
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¥ stream, or whatever stream source is appropriate for your
* application. See documentation for "Serial I/O" for your

* platform for details.

¢4

FILE *stream = fopen( "COM4", "r" )

/* 3) Stuff each byte from the stream into the parser. Every time
* a Data Value is received, handleDataValueFunc() is called.
'

unsigned char streamByte;

while( 1) {

fread( &streamByte, 1, stream );

THINKGEAR_parseByte( &parser, streamByte );

}

}

2.5.4 ThinkGear Command Bytes.

viavnnln svuuradlinasndignisitnunanssu fausavsuududlofialaly
wangaunuiunsliunilessinatuntsieuuesgunsal

ﬁ'lé’ﬂumsmmuﬁu%daai ThinkGear Hardware W1un19 UART tRenduildlunisda
Joyaanin Tnormdasduamua 1 Tuds- bit)

2.5.4.1 Command Byte Syntax

rananudludegluguuvvanin 8 dn Tnoudasnisenuaseni@nion Alursingnan
gavhg sglddmiulnuansaiuau Wi 9600 Wio 58600 baud msuansHAAttention laSuns
oygavzalal iudu 4Tngegn Sund1 Command Page Tguunaruvangvesdniisinindue).

fBE1y  Command Byte ¥89 OxOEmULLUU%qumﬂa 0000 1110 m’umm 4 Unusn
A9 0000, mumwwmam Command Page 0. %aasma"l,ﬂummmuaw R Adneie 1110
mlﬂum‘im%uﬂﬂwm Baudrate , raw wave output , Meditation output, Attention Output
dlosan Baud Rateda{u 1 ﬂ’]‘UENIQJLﬁﬁQuﬂﬂL‘UWLUu 57600. raw wave output , Meditation
outputgﬂmsﬂmﬂu 1 mnamumm'3LLammﬁua&‘uaw@;‘gamaaﬂmummymm 11
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Attention Output gnimualiidu 0 dsu Feyadnarseslildsuounelfuansuasanuiy
A
naums  Tudesdlihmdniudenuunndniuluudasneidurediwma  Tnonedsy

1.6 9879 Mindwave %38 MindwaveMobile a¢l4léified Pace 0. dwsuniostul.7 axiinsiiiy
Adulasnluauien

Firmware 1.6 Command Byte

Page 0 (0000 ) (Ox0 ): **

bit[0] (__ 0001): Set/unset to enable/disable attention output
bit{1] (___0010): Set/unset to enable/disable meditation output
bit{2] (___0100): Set/unset to enable/disable raw wave output
bit{3] (___ 1000): Set/unset to use 57.6k/9600 baud rate

Page 1 (0001__ ) (Ox1 ):

bit{0] (___ 0001): Set/unset to enable/disable EEG powers output
bit{1] (___0010): Set/unset to use 10-bit/8-bit raw wave output
Page 15 (1111~ ) (OxF):

bit[0] ( 0001): Set/unset to enable/disable Testmode

Firmware 1.7 Command Byte

Page 0 (0000 ) (0x0 ): STANDARD/ASIC CONFIG COMMANDS* **
00000000 (0x00): 9600 baud, normal output mode

00000001 (0x01): 1200 baud, normal output mode

00000010 (0x02): 57.6k baud, normal+raw output mode

00000011 (0x03): 57.6k baud, FFT output mode

Page 1 (0001 ) (0x1_): RAW WAVE OUTPUT
bit{0] (____0001): Set/unset to enable/disable raw wave output

bit[1]1.( __0010): Set/unset to use 10-bit/8-bit raw wave output



bit[2] (___0100): Set/unset to enable/disable raw marker output
bit[3] (___ 1000): Ignored

Page 2 (0010_ ) (0x2 ): MEASUREMENTS OUTPUTS

bit[0] (___0001): Set/unset to enable/disable poor quality output
bit{1] (___0010): Set/unset to enable/disable EEG powers (int) output
bit[2] (___0100): Set/unset to enable/disable EEG powers

(legacy/floats) output

bit[3] (___ 1000): Set/unset to enable/disable battery output***
Page 3 (0011 ) (0x3 ): ESENSE OUTPUTS

bit{0] (____0001): Set/unset to enable/disable attention output
bit[1] (___0010): Set/unset to enable/disable meditation output
bit[2] (__ 0100): Ignored

bit[3] ( 1000): Ignored

Page 6 (0110 )(0x6 ): BAUD RATE SELECTION* **
01100000 (0x60): No change
01100001 (0x61): 1200 baud
01100010 (0x62): 9600 baud

01100011 (0x63): 57.6k baud

28
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2.6 lsaAsen (Stress Disease)
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L. llasmeulnsaieinizga PIC (Usddudn Microchip lulasd)
2. lulasmoulnsaiaasasena MCS51 (USWMENER Atmel,Phillips)
3, luimﬂauimal,aa%nga AVR (UTEiHan Atmel)

4. lulasnoulnsatansnsena ARM7,ARMY (USEMENEn Atmel, Phillips, Analog Device,

Sumsung, STMicroelectronics)
5. luls revulvisataesnszia Basic Stamp (UFEMEKAR Parallax)

6- lulasaeulnsaieinsya PSOC (USHMAHAH CYPRESS)
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sinliuns 3 source code duiasuauinn FamnzandmiugiEudu
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gl¥uasareesdidnnssilndanaisuenudadensediuifian 170 vatuadn 1
wuuAIneauasuvusurasniianluiuAiangUnsalnsady (sensonuuusneg saludenas
mugugUnsalianinad1e iy vasalv sewes \Jusiu viaflanuavanannsaidendedu
U8 iALaTN (Arduino Shield) UssLanA199 18U Arduino XBee Shield, Arduino Music
Shield, Arduino Relay Shield, Arduino Wireless Shietd, Arduino GPRS Shield 1{iusiy

2.10.4.1 5ufN99¥8¢ Arduino

Uagiuiindneonununnnd 20 fu Tnedanuusnsaiuivnsinuane suauiy vinesme
Usziana Tudspuauiaiawiiandundentsihoulagany fuiuauazainlunisldey
897U 1y

" £ X g v | 5 3 oy ' [ o o
Arduino UNO iluuesaitugrufildnuite annsadiludssgndldfunudaanld mansdmiug
Susy

Arduino Micro \Jutainvinaan finmfiuiiteaninguaug inuzdwiuldluay builtin
L3

s =

daial & . Ty
melugunsalifiowathn wu nd Aduede 1udu

gﬂ‘ﬁ 2.12 Arduino Micro

Arduino Yan {Wuuasaiignifvgunsaidluatelu idu Ethernet, Wifi, desdmiu Micro-SD
card whpdmriunnilenunnu htemet of Things
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! F ARDUING
i

Ul 2.13 Arduino Yun

2.10.4.2 n15lUswnsy Arduino

TWsunsuuuasuinimes duvlusunsyd Arduino IDE Safulusunsuwuy open-source
lin1sdsutazniseninaalusunsuiduledredtanta Arduine IDE tuanuisaldenlduy
sEUUU RN 1594 Windows Mac 05 X uag Linux a1efildlunsifeulsunsuie Co+ 78
lassadwvesiiniwlassulndifasdufunisdinmsgiu ANSIC) wisalafinsufulssgiuuy
Tuns@eulusunsuunsdiuliansidonidudnios LﬁaaﬂﬂﬂﬂJEj\ﬂEJ"lﬂ’i,uﬂW?L%UHZﬁiLLﬂiNL%ﬂ%LﬁN

AN dxannInTsiliuuuuinasgulagnss

31.!171 2.14 Arduino program
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2,11 miﬁammuuaqniu (Serial Communication)

Tunsyhauvesssuuilada(Embedded System) 9% mamm'immuﬂuﬂuﬂuaﬂnim‘zjuﬂ
3w dn153u- dedoya mu‘[ﬂsf[waaam‘saaaﬁmumnmwawiaawm AU1E1UITAUN
aamﬂuﬂaqﬂﬁvmw‘lwm‘]ﬂa nsAeA UYL wazluuaynsy Tngnsdoansuuvauiutiueg
Lﬂumiawauama wmaﬁ]w emwLﬂumaﬂwmﬂmmuawauaLﬂummumn Mlanansads
ﬁuaualﬂwawmnq m'iaaaﬁuwauﬂ‘smﬂﬂmiawauawavwmuawmelumau lag
druunnlaiAuddu mydstayavsyiladniusldanedosnda

ouT

Ea>
CLK AL LML JeLk

= L i P
g'ﬂ‘lﬂ 2.5 LLﬂﬂ\iﬂ"I?ﬂﬁ\?‘U@MﬂﬁN’lUﬂ'\5ﬁ@ﬁq‘iLLU‘U@1§lﬂ'§N

OUTO
OUT1
QUT2
oUT3
ouUT4
OUTS
QUTé
- OUTZ
CLK

b 2

INOG
IN1
IN2
IN3
IN4
INS
IN6G
INZ
CLK

®

SIIIE0T

U 2.16 uanamods (bus) 8 In Fsgneunuedyaamuniin

nsdeansdeyauvuoynsaundsmmdnuasnsdsioya uleenlfiiu
2.11.1 asdearsuuudslasia(Synchronous)

Dumsdideyanisaznaeqlug Tnevhousuiy Ty runidnielvinisiausesgunsaifisu
UarMAEINARDINU
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2.11.2 n1sdeansuuuesdelasid (Asynchronous)

fzvwuunsiieasuuuivdsdeyaiiazlud fenldunlunTeslulnsaoufiames Tnoivans
lWslnAaawu Inter-Integrated Circuit (12C), Serial Peripheral Interface (SPI), Universal Serial
Bus (USB) 1iudu

szavilnd 0 01 1 0.1 |
]
]

i
i
i
1
1
1
1

!
D3|D4rDS|D6|D7; E

START BIT STQOP BIT
PARTITY BIT

l l¢——— DATA BIT —»| l l

JUT 2.17 uamstoya 1 Tud Tunsasiuu Asynchronous

uiazinazdanuvidnaanie Iy Start bit awuanaﬂﬁuﬁuwaa%’@ua dvu1e 1 O Data
B|t ’{I“’LLﬁﬂ\iﬂ\i‘UEJuaulﬂ 5§13 8 Un Parity Bit ’hram'iuuanmmmmwmm@wama wagStop Bit
wuaﬂmamauamawama fyuie 184 2 Un

2.11.3 annusalunisdedns

g ddurudansudsdeiund Tngunfasiidwiafy 110 150 300 1200 2400 4800

2
e R

9600 way 19200 UnraIunil Niesrsunassasdoadianusilunisdeansiivianu
2.11.4 fifnewesnisiedistoys

mamﬂLLﬂﬁﬁﬂm\amaﬁamwaq%’ayaﬁﬂu 3 LUU fiD

= - . . < - ) Py | - =t o
L wyunianags (Simplex) Wuiidninsiieasteyawvuiiteyassgndsniiammilslugdn
iamalagliannsoduioyadeunduunld wussuuing vielnsvim]

2. wuuideiiAne (Half Duplex) Wufiamnensfeansteyauuuiiteyaansadingduily 2
firne wivghiannsadendouiuld Inedeswdniudsaseaziiomariniu 1wy ngdoans

v

3. uuudesiiAne (Full Duplex) Wuievnanisdeansdeyauuuiidoyaanusadamion q fuldits

2 fieng Tunandeinu wu szuulnsang

2.115 anwauznveudavaInITiea1suUUBYATY

Jawuueynsuuse ﬂau”LUmamameaa:Laummuawauauauﬁwaua nelu
laf[mﬂauiwsmaaia“uwuwmw Tx (transmiiter) wag Rx (Receiver) LwaIﬂUﬂﬂiaaaWimaua
Jeniniaynsel Tneansdousoain Rx maaaﬂnsmmmﬂmmmmlﬂwaumaﬂu Tx wasgUnsaldn
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" Tngazfieansiuluy Full duplex Aemsdwasiudeyaldluaniientu wiouuy Half duplex
Aemsdanuundniudedayalian

RX RX
X ™
GND GND

JU# 2.18 N RETG T aUNTY

Z11.6 n'l‘i?{aﬁ'ﬁa‘l,‘mimmv I°C ( Inter Integrate Circuit Bus )

8911910 Inter Integrate Circuit Bus (o u&mmﬂauqm FC bus LUunwﬁamiauﬂm
wuudslasifa (Synchronous) tield Aedededns sewiie 1aJTﬂiﬂauTmaLaa'§ (MCU) fugunsad
aguan manwwuwu‘lﬂamw Philips  Semiconductors mmmmmamaaﬂnsmmu
vangidaneiuld vililulasreulnsaiaesldaedygauios 2 @uwindy fo scL Spa
mmumﬂﬂuaﬂﬂsmuuu 2 A Twﬂwmammmm 2 gFpwafURIAIUNLLUY pull up 2-
10K Lummnl,a'mwmuams}m“l,ﬂu WUY Open Darin #3aiduuuy Open Collector Lwa‘lmmmwm
Lﬁfj@maﬂulwmammiﬂw 2.19

Voo

Re &£ Rp
‘P
SDA d
2-WIRE
SERIAL DATA
BUS
SCL

DS5000 DS1307 OTHER
MICROCOM- REAL TIME 2-WIRE
TROLLER CLOCK DEVICE

Uﬁ 2.19 LLﬁﬂﬂaﬂwm“’m‘iﬂﬁﬁj@uﬂﬂE]‘Uﬂ'iﬂJLL‘U‘U 1°C BUS

lesnnguuuumsideusegunnliessuutatull Aelfmadoudeiivaeadusiaso
Weusegunsaliuumans isuiilutadonls %qﬁauﬁmﬂ“é’fﬁ’uluiﬂiﬂauimaLaa'afl:ffmmn
ssuumavautessiommstiivnadnuasléonlivannvans Jaifirszuunisideusouuy
ﬁ"!,ﬁ"l:zjLﬂummsmﬁlumiaaaﬂsﬂuavmNaﬂﬂimgmauﬂiul,ﬂw
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2.11.6.1 nsiigu-srudeyaiugunsaluuu 1°C BUS

msfu-delayasuu PCBUS  lulasmeulnsaaesay L'smumsawamamamaaaamuu
Budy (START Conditions) iauaninisaelda WAIAUATEY swamum (Control Byte) R
Uszneu mesid Uszdriigunsal Device ID ,Device Address ,uay Mode lumisieuvdesiu
Yoya  dlegunsal  Fuvswh  lilaseeulnsawaedioams sfndomendesdianiuegiui
(Acknowledge)  wIauIlH hﬂﬂ'sﬂauTwsaLaassmqwauaw\lﬂaqmmmmaﬂmm Lmaaﬂﬂ'ﬁm
sunsun lulasmeulvnsaiassaeinis wiaremensosdsdaiuziul (Acknowledge) viiaudaly
lmiﬂiﬂauiwiaLaaﬁm'swauawlﬂaqmummmﬂmaqLLavmaauammﬁawaua lulasmaulnsians
zAodEs amuvzmam ( STOP Conditions) LWBUE]ﬂﬂ‘LJ’E]Uﬂ‘iiM’M auammﬂwa

sUfl 2.20 wanIn1snsilisunIogutayanuy 1°C BUS

u

2 Conlra[ Byl —
7 6 5 4 3 R 0
START| 1 I I [A2 | A1 |AO |R/W ack [dld|dldldldldldlack|sTop

+—— DEVICE fD"-—I'I'I—— ADDHESS—‘P| HMODE a |"— DATACw ——*

i

2.11.6.2 msﬁmuﬂamuzL“'suc’v’l’ul,l,azamusauqmaa IC BUS

é’ﬂwmvﬂ’]‘iﬁmumamuvﬁuﬁuuauaaﬂuvéuammaq ’C BUS mmmammmiﬂwama
lulasmeulnsalefinisdsaniuziiusiu (START Conditions) Aol SDA Wasuan 1 widy o
Tuvauedl scL fiandu 1 LLavLuaauamm'iﬂﬁ’Lwa "Luiﬂ'aﬂau‘{,mal,aaimwmaqaqamuuauaﬂ (
STOP Conditions) Al SDA Wabuan 0 wndu 1luvaef scL Sadu 1

SDA, - /_i ‘{__ ............
50L | N ...........

START 5TOP

g‘d n 2.21 LLamanulfum‘mmmmamm I°C BUS

2.11.6.3 5%sAIUANYAY I°C BUS (Control Byte)

IAAUANTRN I°C BUS Usznaumesiauszdrdiuesgunsal (Device ID) Usznaushodn
1-7 uazln 0 \udnmugumaideusy Tne sausswvesgunsel Ussnoudhesiausssin
NN Product 104 0 (Tn'4-7) MUBsuuUasuAlalsle Was Device Address 3 0 (0n 1-3)
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Beld awnsa Awvue wald auududuswa 7 ﬁw Tdseysaunsel Mioaguula suiigiu
lulm mmwmmumumimsumu (Mode) 9 0 ile laﬂmﬂau“Lmamasmaqmmau‘uaualﬂsq
aﬂﬂimﬂmwuﬂiwumulﬂu 0 uaziiiofaanis 81udaya 3ngunsal AfmualiOadidy 1

1]
Al Anm

———— DEVICE ID—————»a—— ADDHESS—P’ MODE l

sUA 2.22 wanatiasaRIuANYas 1°C BUS

2.11.6.3_rarivdsindoyavad 1°C BUS

Tuannzanssu- dedoya sznsevitluvmgiiun Sy 1 LLavnmﬂaﬂuwawama o
nseyhluvasfian scL iy o

_Baanan
wasunlaavaya
>

. =4

B3a19a1
~r r
Suvdatloya

Ui 2.23 wann1ssudedndoyaves 1°C BUS

2.12 m'iﬁiamsl%'mmmu Bluetooth

ugys (Bluetooth) b syuumsaaaﬁ‘umaﬂﬂ‘smamﬂimuml,wammq ldwailansda
ﬂé"u%miz s (Short-Range Radio Links) 1{u ﬁanmﬂumimﬂﬂaaaaﬁ s¥WiNgUNTalAg
RNy Imaﬂiﬁﬂmﬂm{l%mmﬂwa ma medtynyraioude LLaulumLﬂumm‘lﬁunmmummuv
dunsamiloufudunsusn  Fsdlodnivanuazmnunnniinsdouseuuudunsnsa Fideuse
seningnsdnvidededugunsal 'Lu‘lvnﬁ’wﬁmﬁauﬁfuﬁau‘] ooty weluladmsdeansly
ABugYe aﬂmm'ﬂiUanm”mmu’luﬂ'ﬁmmanuaﬂmmmaq lfazansanisldau Weasanlsd
St Ifedldgunsainiduaedynres  awisadousoldlna Wy Msdetoyasn
Insfwiledeuiindemisluddnsdmindauiianaiomils windaruasdyain uludedld



49

aﬂﬂimLasmwam‘lwaﬂﬂsmmﬂamamaﬂuim wimelulagugys ma’iwmsa&maua"uaqaﬂﬂm
mamawmnw‘imamimmuﬂamm

2.12.1 vannN15%1971uv84 Bluetooth

'swumﬂiamaliawmwﬂﬂam%wama Tmﬂmasvmwaﬂﬂimma’lﬂaﬂwumu Tulsag
\w3etne sxilgunsalfnils Fund1 wiamesMaster) Wiafusivne mmmwmummsmmuuav
1Jswmumu’[,wﬂUaUﬂsmmauq‘lum'ﬁammmmnu dugunsailiFeusofdug Sondn  aa
(Slave) viedagnie aummnzandimeluadeteasiingianisiuesdnluiigaelusTn
AOMINASEIL  gUnsalugvswearAivziiueninsa (Address) wSenssy YUAUNUA Fadusia
U‘ivmmﬁ\lumﬂuaﬂﬂmmau fauemvuin 48 dn Fend U6 weame (BD_ADDR) ldlunns
mLLuﬂ'qUn'mLmagmLLa31%‘Lumsssqﬂ'maﬁ‘lmqﬂﬂmuu6]

2.12.2 audAdUINE

pwisgrudmiumeluladugynuseann 2.4 - 2483 Ancisnd (GHz) el
Fnuanunnsiuiidunrsssme Lﬁaqmﬂﬂ’muﬁﬁﬁfﬁw%’w%w Dupnudansisay
(Unlicensed frequency) ”Liiéfawaaummﬂ"ns‘if&’muﬂmuﬁ'ﬁaﬂéﬂmnwmamuﬁmuw‘%a%’ﬂaﬁ
mudvasUsanmiug shlvnsldnueuiduess awms‘umumnmmm WU AAuFy
sumunniAsetie Neglndiuldine muuﬂmmmwwaqmﬂﬂvmuuawmwuaaﬂmmmwwaa
gunsal SrunuvsemnuvuILLuaInsldrusae

= '
2123 F28LLY0UADVDIUGNS

'3 1 T = s
gunIniugysulseanammansalun sdsayaduausey

seaunils (Class 1) awsoiudedoyalusall 100 wins Tiwdauussana 100 fiadind
swivany (Class  2) annsofudwoyaluieil 10 wms limdwnuusena 25 Jadvad

sgauay (Class 3) @wnsasudeteyalusmil 1 wes Wwdnuussann 1 fadvnd
2.12.4 daulsvnauresyadoya

Y Ao I I & ' ' = ' e
veyafisudsegluasetisugyy gnuvseeniliumiaetes Benin fidy (packet data
unit: PDU) Feusenaulusme

- sianaiifia (Access Code) Wudhuilfvdeyamneiauidotauasueninsaiomumis
vosgunTaliuazaienis aunen 72 Oa

- @9 (Header) L?Judau‘l‘/’il,ﬁu%'asﬂaLe’fuwNﬁmmsaﬂumidﬁaga flyungn 54 On

- doyya (Payload) Aedeyaiifesnisddludaarems downsewing 0 - 2745 O Jugfiv

N5LAU
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2.12.5 a‘J’mﬂL‘%fﬂummanLﬂﬁﬂu%’aua

mmmaaaawumu‘tuﬂ1sﬁa‘uEmamammaummmummﬂivmm 1 wnngdadeiund
(Mbps) ~ sisiinruaiidsldasenatiosndy LummnmmummammvLaalﬂﬁmmimumu,a,,
damsmsdsdeya uenandfldluudazilain ﬂw}aqLmemmmia’LumsawamnumEJ Vil
mma'mmﬂ,umiawagaaﬂm

2.12.6 MENNTHNUVDIUGYS

2.12.6.1 nsdedayasituaiuingienisudanaty

v et 1 & o

negwumsdlayaiuaiving ddszdsoyauumnua@egruisesniiu 7 dedyanm

' A Qs o

Tmaéﬁaualﬁuu*tfmé’i’mmmﬁmﬁaulﬂmashamamaqmué’wé’uﬁléfr‘hmﬂﬁ' Asundessudeya

o

u
mEJmrsmm’mmnLUaauLLUaam'mm'mmjawa\‘aawmmmaammﬂunmmm nu W%ULWBﬁjSQﬁ

o
)
R

msﬂﬂawagamm{ﬂ%au L‘L!ﬂx‘i"mﬂa"Iﬂ‘Uﬂ".l’liJﬂVlﬁ\ﬁ]%L‘?l']‘L’i}ﬂu‘iSWTNE'iULLEW%ENL“ﬂ’]‘uu

v

2.12.6.2 guwuvdnaduwaunsal (Service discovery protocol)

s

gﬂufuwmaay,mﬂmﬁ“l%‘luﬂﬁﬁquﬂﬂiai ugysieglnaifesny Janszuiunsil Suain
aUnmﬁuawﬁ dsdrysraadisduuuidaiulasy gwdgUnIniugyy maaﬂmmuamau N
ﬂauammmu ALADUALRINAUL Iﬂ?)ﬂ@LL@ﬂLﬂSﬁU‘S“%’ILﬂ‘SQG ﬂaummwﬂwaﬂmmmam

annsadeurarulalutunsudgly

2.12.7 EULLU‘Unﬁﬁaﬁ'ﬁ (Application protocol)

FdwSenszuaunsiignlilasTusunsutszgnd. Werwindunou nssuaunstumssy
uwaydeoya Qﬂﬁ@umﬁum’tﬁﬁmmﬂuﬁmu Tnewmalulagvelusunsuuszgniiluanuse
ﬁﬂiﬂ‘z’fmulﬁ suaxuuuawﬂmumﬂwﬂmaammum’lﬂumﬂumivuama'swmwaﬂﬂmms
foasviianiigg iosnguuuumsioansazuanseiugy ﬂ’]iL‘TJEJLIGIE]N"lULﬂiE)‘?ﬂEJUﬁﬂﬁ’i”“v’n”lﬁ
AoufmaINNNIMazNg (mouse) THnslnAoaondiea - 232 (RS-232) mmamﬂaaumana
svm'lmaummaswanLLauLﬂsaameaNijﬂwﬂaaLLaﬂLUaauaaULaﬂm (Object exchange
OBEX) LLawmmaumaimwﬂamwaLmasWﬂwwmmwamalﬂmaﬂnimmauw (router) 14
Inslvaeagasiagn (Point to Point protocol : PPP)
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2.13 39udnINa OLED (Organic Light Emitting Diodes)

OLED Aevanmitiidnuazadauwduiidy Seidmusenouduanssuntefannsaauas
Lad"tﬂLua"Lﬂsuwaqawuiwﬁﬂ Soninssuiunsdidalnsgliueud (Electroluminescence) Tnoiilal
fasfianuas  Backlight Ltavmylmmsmaau,am‘lumnmaLﬂumwam danalidsniushain
DUARINALUU OLED flmnuunenda LCD samum’mawauauummﬂ OLED filaseae
Lmﬂmqmn LCD Tnglaseasnewas OLED uuﬂivﬂaumaﬁwmmuﬂﬂﬁmLﬂuma«mm vanTan
aumammuu Polymer uazluanavuiain & mmmmwmmm 100-500 wilutumsiviniu uas
mamumsaumaLﬂuaaﬂm“ﬂauaa 2 wie 3 u

2.13.1 daulsznavastanitauu OLED

- Substrate Wuduimthveweanm envihannsyan, Wasedlavy videwanafnla Fanyi
=l = [ A=l:=l 1
nnwasesvsenaadnlaarhlildsennwiiaubanguas

::; o W o/ 1 = " p o/ o v nlsi
- Anode (T3uan) vhwngdaglusdda (ndium Tinn Oxide ; ITO) Wushvhuriiimenseua
Bildnasey

. o = = o = = 1 - =€ 1 = <
- Organic Layer v1310a135Usenaudunid vselnaluesvasasdunse Tmagmmaaaﬂmu 2 YU
go89 laun

o

- Conducting  Layer sihanluanavasansdunisidud vhmihitds Hole vesdidansousn
Anode

t

- Emissive Layer ynanluanavesansdunismiud viwvidhilndou
Tmaﬂjuuwuwwﬂmﬂmnmﬂamm

} 7

"uBdPRTOUIN Cathode

- Cathode (T7av) e1vviveTaglusdlaniolinls Juediuudinues OLED (Jusvhmihiivdes
nIzuasidnnsoy
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Electrodes

- Organic Polymer Layers

Electrodes

Glass or Plastic Substrate

o« 7
JUN 224 lansoinUsznauvesalankauuy OLED

2.13.2 #ANNISHANUIDUAAIUU OLED

98 OLED” li5unsaualviiainuvamdsnuviouunnes nssudlifialvasnn Cathode
mu‘aumiauwiﬂﬂaq Anode 1ae Cathode avedsatannsauld Emlsswe Layer ila¥ Anode 33
vinAsAeBlannTeNeIn Conductive Layer YiiAe  Electron Holés wuwumﬂmq Awwalv
WinUfN3en Electron. susiatniu Hole iy 5¥13719_Emissive Layer Waz Conductive Layer
ilesnndidnaseuilseiundemiigoniy Holes Sufamassfuraindarumadidnnseun fae
nswsuguvemdnuluibundsstuiad idnlunilansiuutias OLED

2.14 (@ulwasina21uL39 (Accelerometer sensor)

LwugedinAmsie Sensor TaAnnuissluluaunu x , y | 2 muAnLasdengs Tagld
2vaslvidielinadndnng Analog ¥3a Output Digital mmumamuwa%’lumiﬂivﬂnsﬂﬁ
L%umas'mmmmawmuaﬂumam'\aaluamuu Static %38 Dynamic

whanstiluwenasianulidmsunisldnuieonisnwvinuu ldeygnlmihluldusslemisunisen

Lidnsallagrsdu Snviahuiilvidawdasilom uasdesgedadadivetenarsynasaiidnisinluld
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FUNCTIONAL BLOCK DIAGRAM

Vs Voouo

ADXL345

POWER
MANAGEMENT

1]

SENSE ADC —N CON?ROL i
# | erectromes [ DIGITAL L | INTERRUPT

3-AXIS FRLTER
SENSOR nz2

mer

| 1 ¥

Jb

SDAISDISDIO
32LEVEL =N
FIFO SERIAL U0 SDOJALT
ADDRESS
SCLISCLK _
O H
GND &8 2

JU# 2.25 uassufionlaezinsnvessuiasinanuiss

2.14.1 nisAuieANY PITCH wagya Roll 91nwuteas

nsAval roll Wag pitch duagiuegiuviinved accelerometer Tusmduilly
] =) f = 1w = v ¢
accelerometer U ADXL345 %3l Library fihoudasadyain analoe fisnuldainisuimes 19
ogluguvasus “g” (ipenmundy) FeenflldiuRnmnnmmuaniigasiuds

Ggoe & Rawgee X URapep” (2.1)

Zresoluimn—l

Tasfie1 Range ua resolution uANANEYaUAaE accelerometer gy
dm¥u ADXL345 Aniaseiieresolution. = 10-bit WaRange = +-2 ¢ lnevhludimungeitya
Idluusiazunu (Xg, g, Zg) euilfygymsuniunausy  SsensvinisanuSunadayaasunui
oenluneute Tneld Low-Pass Filter sl

y(k)=a x x(k)+ (1-a) x y(k-1) 2.2)

Awoavi 1urasiives Low pass filter Tngasdpsiiidonnimvdowiniu 1 Auearil
mmsﬁuadﬁ’mxuuuavammumiﬁ’mu y o uar Xk AOATAMULTIAY WAy
nau filter mumm‘u y(k-1) ﬂammmmmﬂ filter v84 loop fudr ndniildanusd
n filter YOI 3 UALLN (fXg, fYg, fZg) mﬂuumminmmmm pitch wag roll i



aumsdmIuAuIAyY pitch (@unsi 2.3) uazAya roll (@unnsil 2.4) AfusnneugefSanuise

. fYg
pitch = arctan
( } fx3+f2§)

- _IYg
roll = arctan ( fzg)

gﬂﬁ 2.26 Uand 1y pitch lag 1 roll

(2.3)

(2.9)
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IU‘]ﬁﬂ']iﬂﬂm‘lm']‘i’J"i]EJuu QWLUUVI’\]“G]QQLLU\?ﬂ'ﬁW}LuuﬂW‘iﬁﬂuﬂﬁﬂJEﬂf‘lﬁ‘lﬂﬁ]ﬂﬁﬂ"l’i‘ﬂﬂaﬂd
LﬂUf»lﬁ Lu@ﬂﬁ]']ﬂLLﬁﬁ ﬂmﬂiﬂuu&lﬂﬂﬂ‘imuaw{jﬁ]ﬂEJSLuﬂTSG]TJ’iI’i]U‘WLmﬂﬁ']"l\‘iﬂu 'ﬂﬂﬂﬂLLEJﬂE‘l@ﬂﬁ]"lﬂﬂ‘u
'e]EJ’NﬁJJ'UimLW'e]ﬂ’J'?JN’IEJG]Elﬂ’Ti‘WWF’YNiJL’U'l']f'\] LAZTALIUYDINANITNIAABA.

3.1 aanWATuUlasy
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Code SUAT UN LAZLARINA

#include <EasyTransfer.h>

#include "U8glib.h"

UBGLIB_SSD1306 128X64
u8g(U8G_I2C_OPT_DEV_0JU8G_I2C-OPT_NO_ACK|USG_I2C_OPT FAST);
//Stress

int att=0;int med = 0;int Slv=0; byte signal=199;int Selectpage;
//Office

int roll=0;int pitch = 0;int Olv=0;int FBlv;byte Tigger;
LTI T T ELE LT L T T 1 L T 171 /PICTURE
const uint8_t SICON_bitmap[] PROGMEM = {
0x0,0x0,0x0,0x0,0x0,0x0,

0x0,0x0,0x0,0x0,0x0,0x0,

0x0,0x0,0x7f,0xf0,0x0,0%0,

0x0,0x3,0xf0,0xfc,0x0,0x0,

0x0,0xf,0x0,0x7,0x80,0x0,

0x0,0x38,0x0,0x1,0xe0,0x0,

0x0,0x60,0x0,0x0,0x70,0x0,

0x0,0xc0,0x0,0x0,0x38,0x0,

0x1,0xc0,0x7f,0xe2,0x1c,0x0,

O0x7,0x81,0xc0,0x3f,0x6,0x0,

0x7,0x4,0x0,0xf,0xc7,0x0,

Oxe,0xc,0x0,0xf,0xe3,0x0,

Ox1e,0x18,0%0,0xf,0xe7,0x80,

Ox1c,0x30,0x0,0xf,0xf3,0x80,

0x3c,0x60,0%0,0x7,0xf9,0xc0,

0x38,0xc0,0x0,0x3,0xf9,0xc0,

0x38,0x80,0x0,0x1,0xfc,0xe0,



0x73,0x80,0x0,0x1,0xfc,0xe0,
0x73,0xe0,0x0,0x0,0xfe,0xe0,
0x77,0xf0,0x0,0x0,0x7e,0x60,
0x67,0xe0,0x0,0x0,0x7e,0x60,
0x67,0xe0,0x0,0x0,0x7e,0x60,
0x67,0xe0,0%0,0x0,0x7e,0x60,
0x27,0xe0,0x0,0x0,0x7e,0x60,
0x27,0xe0,0x0,0x0,0x7e,0x60,
0x27,0xe0,0x0,0x0,0x7e,0x60,
0x33,0xf0,0x0,0x0,0xfe,0x60,
0x33,0xf0,0x0,0x0,0x3c,0xe0,
0x13,0xf8,0x0,0x1,0x8¢c,0xe0,
0x19,0xfc,0x0,0x1,0xe0,0xe0,
0x19,0xfc,0x0,0x3,0xf9,0xc0,
Oxc,0xff,0x0,0x7,0xf9,0xc0,
Oxc,0xff,0x80,0x1f,0xf3,0x80,
0x6,0x7f,0x30,0xff,0xe 7,0x80,
0x0,0x3f,0x7f,0xff,0xc7,0x0,
0x1,0x1f,0x7f,0xff,0x8e,0x0,
0x0,0xcf,0xff,0xff,0x1c,0x0,
0x0,0x60,0xff,0xfc,0x38,0x0
0x0,0x30,0xff,0xf0,0xf0,0x0,
0x0,0x1c,0xf,0x3,0xe0,0x0,
0x0,0x7,0x80,0x1f,0xc0,0%0,
0x0,0x1,0xff,0xff,0x0,0x0,
0x0,0x0,0x 1f,0xfc,0x0,0x0,
0x0,0x0,0x1,0xe0,0x0,0x0

k

?

const uint8_t office_bitmap[] PROGMEM = {

OxIt,0xff,0xff, 0xff,0xfe,0x0,0x 1,0xfb,0xf8,0x0,0x 1, 0xff, 0xff, 0xff, Oxff, Oxff,
Oxft,0xff,0xff, 0xff,0xfe, 0x0,0xf,0x0,0x 1e,0x0,0x 1, 0xff, 0xff, 0xff, Oxff, Oxff,
0x80,0x0,0%0,0x0,0x¢,0x0,0x3¢,0x0,0x7,0x80,0x1,0xc0,0%0,0x0,0x0,0x1;



0x80,0x0,0x0,0x0,0xc,0x0,0x70,0x0,0x0,0xc0,0x1,0xc0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x1¢,0x0,0xc0,0x0,0x0,0x60,0x1,0xe0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x1¢,0x1,0xc0,0x7f,0xed,0x30,0x0,0xf0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x30,0x3,0x81,0xc0,0x 7f,0xc,0x0,0x30,0%0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x60,0x7,0xc,0x0,0xf,0x8c,0x0,0x 18,0%0,0x0,0x0,0x1,
0x80,0x0,0x0,0%0,0xe0,0xe,0x18,0x0,0x1f,0xce,0x0,0xc,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xc0,0x 1e,0x30,0x0,0x 1f,0xc7,0x0,0xe,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x1,0x80,0x1c,0x60,0x0,0xf,0xe 7,0x0,0x6,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x1,0x80,0x18,0x40,0x0,0x7,0xf3,0x80,0x6,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x1,0x0,0x38,0x80,0%0,0x3,0xf3,0x80,0x3,0x0,0x0,0%0,0x 1,
0x80,0x0,0x0,0x3,0x0,0x39,0x80,0x0,0x 1,0xf9,0x80,0x3,0x80,0x0,0x0,0x1,
0x80,0x0,0x0,0x7,0x0,0x33,0xe0,0x0,0x1,0xf9,0xc0,0x3,0x80,0x0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0x7 3,0xf0,0x0,0x0,0xfd,0xc0,0x1,0x80,0x0,0x0,0x1,
0x80,0%0,0x0,0x6,0x0,0x73,0xe0,0x0,0x0,0xfc,0xc0,0x1,0x80,0%0,0x0,0x1,
0x80,0%0,0x0,0x6,0x0,0x73,0xe 0,0x0,0x0,0xfc,0xc0,0x1,0x80,0x0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0x33,0xe0,0x0,0x0,0xfc,0xc0,0x1,0x80,0x0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0x33,0xe0,0x0,0x0,0xfc,0xc0,0x 1,0x80,0%0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0x33,0xe0,0x0,0x0,0xfc,0xc0,0x0,0x80,0x0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0x33,0xe0,0x0,0x0,0xfd, 0xc0,0x0,0x80,0x0,0x0,0x 1
0x80,0x0,0x0,0x6,0x0,0x13,0xf0,0x0,0x0,0xf9,0xc0,0x0,0x80,0x0,0x0,0x 1,
0x80,0x0,0x0,0x6,0x0,0x13,0xf0,0x0,0x0,0x39,0x80,0x 1,0x80,0x0,0%0,0x1,
0x80,0x0,0%0,0x6,0x0,0x19,0xf8,0x0,0x3,0x83,0x80,0x 1,0x80,0x0,0x0,0x1,
0x80,0%0,0%0,0x6,0x0,0x19,0xfc,0x0,0x3,0xe3,0x80,0x1,0x80,0%0,0x0,0x1,
0x80,0x0,0x0,0x6,0x0,0xc,0xfe,0x0,0xf,0xf3,0x0,0x1,0x80,0x0,0x0,0x 1,
0x80,0x0,0x0,0x2,0x0,0x4,0x7f,0x0,0x3f,0xe 7,0x0,0x1,0x80,0x0,0x0,0x1,
0x80,0%0,0x0,0x3,0x0,0x6,0x7f,0x30,0xff,0xce,0x0,0x3,0x0,0x0,0x0,0x1,
0x80,0%0,0x0,0x3,0x0,0x0,0x3e,0x 7f,0xff,0x8e,0x0,0x3,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x1,0x80,0x1,0x9f,0xff,0xff,0x1c,0x0,0x6,0%0,0x0,0x0,0x1,
0x80,0x0,0x0,0x1,0x80,0x0,0xc 7,0xff,0xfc,0x38,0x0,0x6,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xc0,0x0,0x60,0xff,0xf0,0x70,0x0,0xc,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xe0,0x0,0x38,0x3f,0xc 1,0xe0,0x0,0x 1 ¢,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x60,0x0,0xe,0x0,0x7,0xc0,0x0,0x38,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x38,0x0,0x3,0xe0,0x7f,0x0,0%0,0x70,0x0,0x0,0x0:0x1,

2

83



0x80,0x0,0x0,0x0,0x1c,0x0,0x0,0x7f,0xf8,0x0,0x 1,0xe0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0x1¢,0x0,0x0,0x3,0xc0,0x0,0x 1,0xe0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xe,0x0,0x0,0x0,0x0,0x0,0x1,0xc0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x1,0xc0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x 1,0xc0,0x0,0x0,0x0,0x1,
0x80,0x0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x 1,0xc0,0x0,0x0,0x0,0x 1
0x80,0%0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x1,0xc0,0x0,0%0,0x0,0x 1
0x80,0x0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x 1,0xc0,0x0,0x0,0x0,0x1,
0xc0,0x0,0x0,0x0,0xc,0x0,0x0,0x0,0x0,0x0,0x 1,0xc0,0x0,0x0,0%0,0x 1,
Oxff,0xff,0xff, 0xff,0xfc, 0x0,0x0,0x0,0x0,0%0,0x 1, 0xff, 0xff, 0xff, 0xff, 0xff,
Oxftf, 0xff,0xff, 0xff,0xfc,0x0,0%0,0x0,0x0,0%0,0x 1, 0xff, 0xff, OxFF, 0xFf,Oxff
b

const uint8_t home5 bitmap[] PROGMEM = {

1

bl

0x0,0x0,0x0,0x0,0x0,
0x0,0x3,0xff,0xc0,0x0,
0x0,0x 1f,0xff,0xf8,0x0,
0x0,0x3f,0xff,0xfc,0x0,
0x0,0xff,0xff, 0xff,0x0,
0x1,0xff,0xff,0xff,0x80,
0x3,0xff,0xff, 0xff,0xc0,
Ox7,0xff,0xff, 0xff,0xe0,
Oxf,0xff,0xff, 0xff,0xf0,
Oxf, Oxff, 0xff, 0xff,0xf0,

Ox 1f,0xff,0xff,0xff,0xf8,
0x3f,0xe0,0x7f,0xff,0xfc,
0x3f,0xc0,0x3f,0xff,0xfc,
Ox3f,0x80,0x1f,0xc7,0xfc,
Ox7f,0x0,0x1f,0x83,0xfe,
0x7f,0x0,0x1f,0x3,0xfe,
0x7f,0x0,0x1f,0x1,0xfe,
0x7f,0x0,0x1f,0x3,0xfe,
0x7f,0x0,0x1f,0x83,0xfe,
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0x7f,0x80,0x3f,0xcf,0xfe,
OxT7f,0xc0,0x3f,0xff,0xff,
Ox7f,0xe0,0xff,0xff,0xfe,
OxT7f,0xff,0xff,0xff,0xfe,
OXT7f,0xff,0xff,0xff,0xfe,
Ox7f,0xff,0xff,0xc1,0xfe,
0x7f,0xf9,0xff,0x80,0xfe,
0x3f,0xe0,0xff,0x1c,0xfc,
0x3f,0xc4,0x7f,0x3e,0xfc,
0x3f,0x9e,0x3e,0x7f,0xfc,
0x1f,0x9f,0x3e,0x7f,0xf8,
0x 1f,0xff,0x80,0xff,0xf8,
Oxf,0xff,0xc1,0xff,0xf0,
0x7,0xff,0xff,0xff,0xe,
0x3,0xff,0xff, 0xff,0xc0,
0x1,0xff,0xff,0xff,0x80,
0x0,0xff,0xff,0xff,0x0,
0x0,0x7f,0xff,0xfe,0x0,
0x0,0x1f,0xff,0xf8,0x0,
0x0,0x7,0xff,0xe0,0x0,
0x0,0x0,0x7e,0x0,0x0

I

const uint8_t homed bitmap[] PROGMEM =
{

0x0,0x0,0xfe,0x0,0x0,
0x0,0x7,0xff,0xe0,0x0,
0x0,0x3f,0xff,0xf8,0x0,
0x0,0x7f,0xff,0xfe,0x0,
0x1,0xff,0xff,0xff,0x0,
0x3,0xff,0xff,0xff,0x80,
0x7,0xff,0xff,0xff,0xcO,
Oxf,Oxff, 0xff, 0xff,0xe0,
Oxf,0xff, 0xff,0xff,0xf0,



Ox1f,0xff,0xff,0xff,0xfO0,
Ox3f,0xff,0xff,0xff,0xf8,
0x3f,0xff,0xff,0xff,Oxfc,
0x3f,0xe7,0xff,0xcf,0xfc,
Ox7f,0xc1,0xff,0x7,0xfc,
OxTf,0x81,0xff,0x3,0xfe,
0x7f,0x81,0xfe,0x3,0xfe,
Oxff,0x81,0xff,0x3,0xfe,
Oxff,0xc 1,0xff,0x7,0xfe,
Oxff,0xe 7,0xff,0x8f,0xfe,
Oxff,0xff, 0xff,0xff, 0xfe,
Oxff, 0xff,0xff, 0xff,0xfe,
Oxff,0xff,0xff, Oxff,0xfe,
Oxff,0xff,0xff,0xff,0xfe,
Ox7f,0xff,0xff,0xff,0xfe,
Ox7f,0xff,0xff, 0xff, Oxfe,
0xTf,0xfe,0x0,0x7f,0xfc,
OxTf,0xf8,0x0,0x1f,0xfc,
0x3f,0xe1,0xff,0x87,0xfc,
0x3f,0xc7,0xff,0xe3,0xf8,
Ox 1f,0xcf,0xff,0xf3,0xf8,
Ox 1f,0xff,0xff,0xff,0xf0,
Oxf,0xff,0xff, 0xff,0xe0,
0x7,0xff,0xff,0xff,0xe0,
0x3,0xff, 0xff,0xff,0xcO0,
Ox1,0xff,0xff,0xff,0x80,
Ox0,0xff,0xff,0xfe,0x0,
0x0,0x3f,0xff,0xfc,0x0,
0x0,0x1f,0xff,0xf0,0x0,
0x0,0x3,0xff,0x80,0x0,
0x0,0x0,0x0,0x0,0x0

k
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const uint8_t home3 bitmap[] PROGMEM =

{

0x0,0x0,0x7e,0x0,0x0,
0x0,0x7,0xff,0xe0,0%0,
0x0,0x1f,0xff,0xf8,0x0,
0x0,0x7f,0xff,0xfe,0x0,
Ox0,0xff,0xff,0xff,0x0,
0x3,0xff,0xff,0xff,0x80,
0x7,0xff,0xff,0xff,0xcO,
0x7,0xff,0xff, 0xff,0xe0,
0xf,0xff, 0xff,0xff,0xfO0,
Ox 1f,0xff,0xff,0xff,0xf8,
Ox1f,0xff,0xff,0xff,0xf8,
0x3f,0xff,0xff,0xff,Oxfc,
Ox3f,0xe7,0xff,0xcf, Oxfc,
Ox7f,0xc1,0xff,0x7,0xfc,
0x7f,0x81,0xff,0x3,0xfe,
0x7f,0x81,0xff,0x3,0xfe,
0x7f,0x81,0xff,0x3,0xfe,
0xff,0xc1,0xff,0x7,0xfe,
0xff,0xe3,0xff,0xcf,0xfe,
Oxff,0xff,0xff,0xff, Oxfe,
Oxff,0xff,0xff,0xff, Oxfe,
Oxff,0xff,0xff, 0xff, Oxfe,
Ox7f,0xff,0xff,0xff,Oxfe,
Ox 71,0xff,0xff,0xff, Oxfe,
OxT7f,0xff,0xff,0xff,0xfe,
Ox7,0xff,0xff,0xff,Oxfe,
Ox3f,0xff, 0xff,0xff, Oxfc,
0x3f,0xe0,0x0,0xf,0xfc,
0x3f,0xf0,0x0,0x1f,0xf8,
0x1f,0xff,0xff,0xff,0xf8,
0x1f, 0xff,0xff,0xff,0xf0,
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Oxf,0xff,0xff,0xff,0xf0,
Ox7,0xff,0xff,0xff,0xe0,
0x3,0xff,0xff,0xff,0xcO,
Ox1,0xff,0xff,0xff,0x80,
0x0,0xff,0xff,0xff,0x0,
0x0,0x3f,0xff,0xfc,0x0,
0x0,0xf,0xff,0xf0,0x0,
0x0,0x3,0xff,0xc0,0x0,
0x0,0x0,0x0,0x0,0x0

%

const uint8 _t home2 bitmap[] PROGMEM =

{

0x0,0x0,0x18,0%0,0x0,
0x0,0x3,0xff,0xe0,0x0,
0x0,0xf,0xff,0xf8,0x0,
0x0,0x3f,0xff,0xfe,0x0,
0x0,0xff,0xff, 0xff,0x0,
Ox1,0xff,0xff, 0xff,0x80,
0x3,0xff,0xff, 0xff,0xcO,
Ox7,0xff,0xff,0xff,0xe0,
Oxf,0xff, 0xff,0xff,0xfO,
Oxf,0xff,0xff,0xff,0xf8,
Ox 1f,0xff,0xff, 0xff,0xf8,
Ox 1f,0xff,0xff, 0xff, Oxfc,
Ox3f,0xff,0xff, 0xff, 0xfc,
0x3f,0xc1,0xff,0x87,0xfe,
0x7f,0xc1,0xff,0x3,0xfe,
0x7f,0x80,0xff,0x3,0xfe,
0x7f,0x80,0xff,0x3,0xfe,
0x7f,0xc1,0xff,0x3,0xff,
0x7f,0xe3,0xff,0x87,0xff,
0T, 0xftf,0xff, 0xff, Oxff,

88



Ox7f,0xff,0xff,Oxff, Oxff,
OxT7f,0xff,0xff,0xff, OxfT,
OxTf,0xff,0xff,0xff, 0xff,
Ox7f,0xff,0xff,0xff,0xfe,
Ox7f,0xdf,0xff,0xf3,0xfe,
Ox7f,0xcf,0xff,0xf3,0xfe,
0x3f,0xcf,0xff,0xe3,0xfe,
0x3f,0xe7,0xff,0xe7,0xfc,
0x1f,0xe3,0xff,0xcf,0xfc,
Ox1f,0xf1,0xff,0xf,0xf8,
0xf,0xf8,0x8,0x3f,0xf8,
0xf,0xfe,0x0,0x7f,0xf0,
0x7,0xff,0xe7,0xff,0xe0,
0x3,0xff,0xff,0xff,0xcO,
0x1,0xff,0xff,0xff,0x80,
0x0,0x7f,0xff,0xff,0x0,
0x0,0x3f,0xff,0xfc, 0x0,
0x0,0xf,0xff,0xf0,0x0,
0x0,0x1,0xff,0xc0,0x0,
0x0,0x0,0x0,0x0,0x0

I

const uint8_t homel bitmap[] PROGMEM =
{
0x0,0x0,0x7e,0x0,0x0,
0x0,0x7,0xff,0xe0,0x0,
0x0,0x 1f,0xff,0xf8,0x0,
0x0,0x7f,0xff,0xfe,0x0,
0x0,0xff,0xff,0xff,0x0,
0x3,0xff,0xff,0xff,0x80,
0x3,0xff,0xff, 0xff,0xcO,
0x7,0xff,0xff,0xff,0xe0,
Oxf,0xff,0xff,0xff,0xfO,
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Ox 1f,0xff,0xff, 0xff,0xf8,
Ox1f,0xff,0xff,0xff,0xf8,
O0x3f,0xe3,0xff,0x8f, 0xfc,
0x3f,0xc1,0xff,0x7,0xfc,
0x7f,0x81,0xff,0x3,0xfc,
0x7f,0x80,0xff,0x3,0xfe,
0x7f,0x81,0xff,0x3,0xfe,
0x7f,0xc1,0xff,0x7,0xfe,
Ox7f,0xf7,0xff,0xdf,Oxfe,
Oxff,0xff,0xff,0xff,Oxfe,
Oxff,0xff,0xff,0xff,Oxfe,
Oxff,0xff,0xff,0xff,Oxfe,
Ox7f,0xff,0xff,0xff,0xfe,
Ox7f,0xf0,0x0,0%f, Oxfe,
Ox7f,0xf0,0x0,0xf,0xfe,
Ox7f,0xf0,0x0,0xf,0xfe,
Ox7f,0xf0,0x0,0xf,Oxfe,
0x3f,0xf0,0x0,0x1f,0xfc,
0x3f,0xf8,0x0,0x1f,0xfc,
0x3f,0xf8,0x0,0x3f,0xf8,
Ox1f,0xfc,0x0,0x3f,0xf8,
0xf,0xfe,0x0,0x7f,0xf0,
Oxf,0xff,0x0,0xff,0xf0,
0x7,0xff,0xc3,0xff,0xe0,
0x3,0xff,0xff,0xff,0xc0,
0x1,0xff,0xff,0xff,0x80,
0x0,0xff,0xff,0xff,0x0,
0x0,0x3f,0xff,0xfc,0x0,
0x0,0xf,0xff,0xf0,0x0,
0x0,0x3,0xff,0xc0,0x0,
0x0,0x0,0x0,0x0,0x0

I



const uint8_t signal_bitmap] PROGMEM = {
0x0,0x0,

0x7,0x0,

0x1f,0xc0,

0x3f,0xe0,

0x70,0x70,

Oxe0,0x38,

Oxcf,0x98,

0x98,0xc8,

0xf0,0x78,

0xf7,0x78,

0x7d,0xf0,

0x38,0xe0,

Ox1d,0xc0,

Oxf,0x80,

0x0,0x0

15

const uint8_t WarnStress bitmap[] PROGMEM = {
0x0,0x0,0x1¢,0x0,0x0,
0x0,0x0,0x3e,0x0,0x0,
0x0,0x0,0x7f,0x0,0x0,
0x0,0x0,0xff,0x0,0x0,
0x0,0x0,0xff,0x80,0x0,
0x0,0x1,0xff,0x80,0x0,
0x0,0x3,0xff,0xc0,0x0,
0x0,0x3,0xff,0xe0,0x0,
0x0,0x7,0xff,0xe0,0x0,
0x0,0xf,0xff,0xf0,0x0,
0x0,0xf,0xc3,0xf0,0x0,
0x0,0xf,0x81,0xf0,0x0,
0x0,0x1f,0x81,0xf8,0x0,
0x0,0x1f,0x81,0xf8,0x0,
0x0,0%3f,0x81,0xfc,0x0,



0x0,0x3f,0x81,0xfc,0x0,
0x0,0x7f,0x81,0xfe,0x0,
0x0,0x7f,0x81,0xfe,0x0,
0x0,0xff,0xc3,0xff,0x0,
Ox1,0xff,0xc3,0xff,0%80,
0x1,0xff,0xc3,0xff,0x80,
0x3,0xff,0xc3,0xff,0xc0,
0x3,0xff,0xc3,0xff,0xc0,
0x3,0xff,0xc3,0xff,0xc0,
0x7,0xff,0xc3,0xff,0xe0,
0x7,0xff,0xc3,0xff,0xf0,
Oxf,0xff,0xc7,0xff,0xf0,
Oxf,0xff,0xe3,0xff,0xf8,
Ox1f,0xff,0xc1,0xff,0xf8,
0x1f,0xff,0xc1,0xff,0xfc,
Ox3f,0xff,0xc1,0xff,0xfc,
0x3f,0xff,0xc3,0x(f,0xfe,
Oxff,0xff,0xe7 ,0xff, OxfT,
Oxff,0xff, 0xff, 0xff,0xfT,
OxIT, Oxff,0xff, OxfT, OxfT,
Oxft,0xff,0xff, 0xff, 0xfT,
Ox7f,0xff, 0xff, Oxff, OxfT,
0x3f,0xff,0xff,0xff,0xfe,
0x3f,0xff,0xff,0xff,Oxfc
7

const uint8_t Offwarn_bitmap] PROGMEM = {

0x0,0x0,0x1c,0x0,0x0,
0x0,0x0,0x3e,0x0,0x0,
0x0,0x0,0x7f,0x0,0x0,
0x0,0x0,0xff,0x0,0x0,

0x0,0x0,0xff,0x80,0x0,
0x0,0x1,0xff,0x80,0x0,
0x0,0x3,0xff,0xc0,0x0,
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0x0,0x3,0xff,0xe0,0x0,
0x0,0x7,0xff,0xe0,0x0,
0x0,0xf,0xff,0xf0,0x0,
0x0,0xf,0xc3,0xf0,0x0,
0x0,0xf,0x81,0xf0,0x0,
0x0,0x1f,0x81,0xf8,0x0,
0x0,0x1f,0x81,0xf8,0x0,
0x0,0x3f,0x81,0xfc,0%0,
0x0,0x3f,0x81,0xfc,0%0,
0x0,0x7f,0x81,0xfe,0x0,
0x0,0x7f,0x81,0xfe,0x0,
0x0,0xff,0xc3,0xff,0x0,
0x1,0xff,0xc3,0xff,0x80,
0x1,0xff,0xc3,0xff,0x80,
0x3,0xff,0xc3,0xff,0xcO,
0x3,0xff,0xc3,0xff,0xc0,
0x3,0xff,0xc3,0xff,0xcO,
0x7,0xff,0xc3,0xff,0xe0,
0x7,0xff,0xc3,0xff,0xf0,
Oxf,0xff,0xc7,0xff,0xf0,
Oxf,0xff,0xe3,0xff,0xf8,
Ox1f,0xff,0xc 1,0xff,0xf8,
0x1f,0xff,0xc 1,0xff, Oxfc,
0x3f,0xff,0xc1,0xff,0xfc,
0x3f,0xff,0xc3,0xff,0xfe,
Oxff,0xff,0xe 7,0xff,0xff,
Oxff,0xff,0xff, Oxff, 0xfT,
Oxft,0xff, 0xff, 0xff, Oxff,
Oxft,0xff, 0xff, 0xff, Oxff,
Ox7f,0xff,0xff,0xff, 0xff,
0x3f,0xff,0xff,0xff,0xfe,
0x3f,0xff,0xff, 0xff,0xfc
1y
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const uint8_t FB5 bitmap[] PROGMEM ={
0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0%0,
0x2,0x0,0x1,0x0,
Oxc,0%0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x0,0x10,
0x44,0x20,0x8,0x88,
0x47,0xe0,0xf,0x88,
0x40,0x0,0x0,0x8,
0x80,0x80,0x4,0x4,
0x81,0xc0,0xe,0x4,
0x83,0xe0,0x1f,0x4,
0x81,0%c0,0xe,0x4,
0x80,0x80,0x4,0x4,
0x80,0x0,0%0,0x4,
0x80,0xf,0xc0,0x4,
0x80,0x1f,0xe0,0x4,
0x80,0x30,0x30,0x4,
0x80,0x60,0x18,0x4,
0x80,0x40,0x8,0x8,
0x40,0xc0,0xc,0x8,
0x40,0x80,0x4,0x8,
0x40,0x80,0x4,0x10,
0x20,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
Oxc,0x0,0%x0,0xc0,
0x3,0x0,0x1,0x0,
0x0,0xc0,0xe,0x0,
0x0,0x3f,0xf0,0x0

-
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const uint8_t FB4_bitmap[] PROGMEM ={
0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0x0,
0x2,0x0,0x1,0x0,
0xc,0x0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x0,0x10,
0x40,0x0,0x0,0x8,
0x40,0x0,0x0,0x8,
0x41,0xe0,0x1e,0x8,
0x83,0x0,0x3,0x4,
0x86,0x0,0x1,0x84,
0x81,0xe0,0x1e,0x4,
0x81,0xe0,0x1e,0x4,
0x81,0xe0,0x1e,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0xf,0xe0,0x4,
0x80,0x38,0x38,0x4,
0x80,0x20,0x8,0x4,
0x80,0x60,0xc,0x8,
0x40,0x40,0x4,0x8,
0x40,0x40,0x4,0x8,
0x40,0x0,0x0,0x10,
0x20,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0xc,0x0,0%0,0xc0,
0x3,0x0,0x1,0x0,
0x0,0%c0,0xe,0x0,
0x0,0x3f,0xf0,0x0

5
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const uint8_t FB3_bitmap[] PROGMEM =
{

0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0x0,
0x2,0x0,0x1,0x0,
Oxc,0x0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x18,0x10,
0x40,0x60,0xc,0x8,
0x41,0xc0,0x3,0x88,
0x47,0x0,0x0,0x8,
0x80,0x0,0x0,0x4,
0x81,0xc0,0xe,0x4,
0x83,0xe0,0x1f,0x4,
0x83,0xe0,0x1f,0x4,
0x81,0xc0,0xe,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x38,0x70,0x4,
0x80,0x6¢,0xd8,0x8,
0x41,0x87,0x8e,0x8,
0x40,0x0,0x0,0x8,
0x40,0x0,0x0,0x10,
0x20,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0Oxc,0x0,0x0,0xcO0,
0x3,0x0,0x1,0x0,
0x0,0xc0,0xe,0x0,
0x0,0x3f,0xf0,0x0

Iy



const uint8_t FB2_bitmap[] PROGMEM =
{

0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0x0,
0x2,0x0,0x1,0x0,
0xc,0%0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x0,0x10,
0x40,0x0,0x0,0x8,
0x47,0xf0,0x3f,0xc8
0x40,0x0,0x0,0x8,
0x80,0x0,0x0,0x4,
0x81,0xc0,0xe,0x4,
0x83,0xe0,0x1f,0x4,
0x83,0xe0,0x1f,0x4,
0x81,0xc0,0xe,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0%x0,0x0,0x8,
0x40,0x0,0x0,0x8,
0x40,0x7f,0xfc,0x8,
0x40,0x0,0x0,0x10,
0x20,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0xc,0x0,0x0,0xc0,
0x3,0x0,0x1,0x0,
0x0,0xc0,0xe,0x0,
0x0,0x3f,0xf0,0x0

&



const uint8 t FB1 bitmap[] PROGMEM =
{

0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0x0,
0x2,0x0,0x1,0x0,
Oxc,0x0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x0,0x10,
0x40,0x0,0x0,0x8,
0x43,0xf0,0x1f,0x88,
0x46,0x18,0x30,0xc8
0x80,0x0,0x0,0x4,
0x81,0xc0,0xe,0x4,
0x83,0xe0,0x1f,0xd,
0x83,0xe0,0x1f,0x4,
0x81,0xc0,0xe,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x80,0x4,0x4,
0x80,0xc0,0xc,0x8,
0x40,0x30,0x30,0x8,
0x40,0x1f,0xe0,0x8,
0x40,0x0,0x0,0x10,
0x20,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0Oxc,0%0,0x0,0xc0,
0x3,0x0,0x1,0x0,
0x0,0xc0,0xe,0x0,

4
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0x0,0x3f,0xf0,0x0

;

const uint8_t FBO_bitmap[] PROGMEM =
{

0x0,0x7f,0xf8,0x0,
0x1,0x80,0x6,0x0,
0x2,0x0,0x1,0x0,
Oxc,0x0,0x0,0xc0,
0x8,0x0,0x0,0x20,
0x10,0x0,0x0,0x20,
0x20,0x0,0x0,0x10,
O0x40,0%x0,0x0,0x8,
0x43,0xf0,0x1f,0x88,
0x46,0x18,0x30,0xc8,
0x80,0x0,0x0,0x4,
0x81,0xc0,0xe,0x4,
0x83,0xe0,0x1f,0x4,
0x83,0xe0,0x1f,0x4,
0x81,0xc0,0xe,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0x0,0x0,0x4,
0x80,0xff,0xfc,0x4,
0x80,0xff,0xfc,0x8,
0x40,0xff,0xfc,0x8,
0x40,0x7f,0xf8,0x8,
0x40,0x3f,0xf0,0x10,
0x20,0x1f,0xe0,0x20,
0x10,0x0,0x0,0x20,
0xc,0%0,0x0,0xc0,
0x3,0x0,0x1,0x0,
0%0,0%c0,0xe,0x0,



0x0,0x3f,0xf0,0x0

k

//create object

EasyTransfer ET;

struct RECEIVE_DATA STRUCTURE{
//put your variable definitions here for the data you want to receive

//THIS MUST BE EXACTLY THE SAME ON THE OTHER ARDUINO

int att;
int med;
int signal;
int pitch;

int roll;

int modeSend;

int slv;
int Oly;
int feedback;

char first = ™"

byte tigger;

//give a name to the group of data

RECEIVE_DATA STRUCTURE mydata;

void setup(f

Serial.begin(57600);
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//start the library, pass in the data details and the name of the serial port. Can be Serial,

Seriall, Serial2, etc.

ET.begin(details(mydata), &Serial);



void loop({
ReceiveValue();
u8g.firstPage();
do {
drawMenu();

} while( u8g.nextPage() );

//ClearVal();
}
void ReceiveValue(void)
{
if(ET.receiveData()){

if (mydata.first == *'{

switch (mydata.modeSend)
{

case 1%

Serial.println("Mode 1");
Selectpage=mydata.modeSend,;
signal=mydata.signal;Serial.println(signal);
Slv=mydata.slv;Serial.printin(Slv);
Olv=mydata.Olv;Serial.println(OLv);

break;

case 2 ;

Serial.printin("Mode 2");
Selectpage=mydata.modeSend;
pitch=mydata.pitch;
roll=mydata.roll,

Olv=mydata.Oly,
Serial.println(pitch);
Serial. printin(roll);
Serial. println{Olv);

101



break;

case 3 :

Serial.printin("Mode 3");
Selectpage=mydata.modeSend;
att=mydata.att;
med=mydata.med,

Slv=mydata.sly;
signal=mydata.signal;
Serial.println(signal);
Serial.println(att);
Serial.printin(med);
Serial.println(Slv);

break;
case 4 :

Serial.printin(*Mode 4");

Selectpage=mydata.modeSend;
break;
case 5:
Serial.printin(*"Mode '5");
Selectpage=mydata.modeSend;
break;
case 6 :

Serial.printin("Mode 6");

Selectpage=mydata.modeSend;

FBlv = mydata.feedback;

signal=mydata.signal;

Tigger = mydata.tigger;

Serial.println(FBLv);

Serial.println(signal);

Serial.println(Tigger);

break;
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default :
break;

else;

}
}
L L L L L L L L L
void drawMenu(void)
{
I T LT LT L LLE LT AL 1 T 111104171119/ /HOME menu
if (Selectpage==1)
{
//SET UP
uBg.setFont(u8g font 6x10);
//BG

//Menu bar

uBg.setFont(u8g font 9x15);

u8g.drawstr(0,15, "HOME");

if (signal == 0){ uBg.drawBitmapP( 115,0,2,15, signal_bitmap):}
// upper boarder

uBg.drawLine(0,0, 90, 0);

u8g.drawlLine(90,0, 100 , 15);

u8g.drawlLine(100,15, 128, 15);

u8g.setFont(u8g font 6x10);

//Stress level value

u8e.drawstr(50, 25, "Stress");
u8g.drawFrame(50,27,66,5);//Scale for stress
int Slv2 = map2max(Slv,0,30,0,66);
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u8g.drawBox(50,27,5lv2,5);

//u8g.setFont(u8g_font 5x7);

if (Slv>20) {u8g.drawBitmapP( 0,17,5,40, home5_bitmap); u8g.drawstr(3,64,
"Stress");}

else if (Slv>15 && Slv <21){uBg.drawBitmapP( 0,17,5,40, homed bitmap); u8g.drawstr(0,64,
"Confuse");}

else if (Slv>10 && Slv <16){uBg.drawBitmapP( 0,17,5,40, home3_bitmap); u8g.drawStr(0,64,
"Fatigue");}

else if (Slv>5 && Slv <11)}{uBg.drawBitmapP( 0,17,5,40, home2 bitmap); u8g.drawStr(2,64,
"Neutral"):}

else if (Slv>0 && Slv <6)}{u8g.drawBitmapP( 0,15,5,40, homel_bitmap); u8g.drawStr(6,63,
"HAPPY"):;}

else  {uBg.drawBitmapP( 0,15,5,40, homel bitmap); u8e¢.drawStr(6,63, "HAPPY");}

//Office syndrome level value
u8g.drawstr(50,47, "Office Syn");
u8g.drawFrame(50,49,66,5);//Scale for Office syndrome
int Olv2 = map2max(Oly,0,60,0,66);
// Serial.print("OLV2:"); Serial.printin(Olv2);
u8g.drawBox(50,49,0lv2,5);
//u8g.setFont(u8g font 6x10);

LTI LT 1111111171171 777117 office syndrome page
else if(Selectpage== 2 )

s S

uBg.setFont(u8g_font 6x10);//widthxHeight

// BG

uBg.drawBitmapP( 0,17,16,67, office_bitmap);//draw pic
uBg.setFont(u8g font 6x10);

u8g.drawstr(3 ,58, "Pitch");

u8g drawstr(99,58, "Roll");
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if(Olv>=50)
{uBg.drawstr(51,64, "Risk");}

A S s Tl o
uBg.setFont(u8g_font 9x15);

u8g.drawstr(0,15, "OFFICE SYN.");

// upper boarder

u8g.drawLine(0,0, 99, 0);

u8g.drawLine(99,0, 109 , 15);

uBg.drawLine(109,15, 128, 15);

//uBg.drawstr(63,47, "30";use

//uBg.drawstr(103,47, "d40");use

if(roll<0)
{u8g.setFont(u8g font 6x10);
uBg.drawstr(3,26, "Neg");
roll=abs(roll);

}

if(pitch<0)

{

uBg.drawStr(108,26, "Neg");pitch=abs(pitch);
}

u8g.setFont(u8g_font 9x15);

//\eft side(Roll)

// u8g.drawstr(2,45, "100");
char buf[9];
sprintf(buf,"%d",roll);

ifroll<=9)
{uBg.drawStr(10,45,buf ); }
else if(roll >= 100)
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{uBg.drawstr(2,45,buf ); }
else{uBg.drawsStr(6,45,buf );}

//right side(Pitch)
// u8g.draws5tr(98,45, "100");
char buf2[9];
sprintf(buf2,"%d",pitch);
if(pitch<=9)
{uBg.drawstr(104,45,buf2 ); }
else if(pitch >= 100)
{uB8g.drawsStr(98,45,buf? ); }
else{u8g.drawsStr(102,45,buf2 ); }

//center(Office)
//uBg.drawstr(53,40, "100";
uBg.setFont(uBg font 6x10);
char buf1[9];
sprintf(buf1,"%d",Olv);
if(Olv<=9)
{u8g.drawstr(59,40,bufl ); }
else if(Olv >= 100)
{uBg.drawstr(53,40,bufl ); }
else{uBg.drawStr(56,40,bufl ); }

IITTTTTTTTTTITTT T 1D 17017111100 1111 1111171777/ Stress menu
else if(Selectpage== 3 )

{

S S YT )
uBg.setFont(u8g_font_6x10);//front setpu (widthxHeight)

u8g.drawBitmapP( 0,20,6,44, SICON_bitmap);//draw pic
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//Stress Level value
int Slv2=map2max(Slv,0,30,0,100);
char buf9];
sprintf(buf,"%d",Slv2);

if(Slv2==0)

{uBg.drawsStr(20,46,buf ); }

else if(Slv2==100)

{uBg.drawStr(13,46,buf ); }

else{u8g.drawStr(17,46,buf );}
u8g.setFont(u8g_font_courB10);//Setfront

if(Slv2>80) {u8g.drawStr(55,63, "STRESS");}
else if (Slv2>60 && Slv2 <81){uBe.drawStr(55,63, "CONFUSE"):}
else if (Slv2>40 && Slv2 <61){uBg.drawsStr(55,63, "FATIGUE"):}
else if (Slv2>20 && Slv2 <41){u8g.drawStr(53,63, "NEUTRAL"):}
else if (Slv2>0 && Slv2 <21){uBg.drawStr(60,63, "HAPPY");}
else {u8g.drawStr(60,63, "Happy"):}

u8g.setFont(uBg font 6x10);

//Attention value

u8g.drawStr(47,33, "Att");

int att2=map2max(att,0,100,0,60);
u8g.drawBox(67,26,att2,7);
u8g.drawFrame(67,26,60,7); // Attention2 from watch

//Meditation value

u8g.drawStr(47,45, "Med");

int med2=map2max(med,0,100,0,60);
u8g.drawBox(67,38,med2,7);
u8g.drawFrame(67,38,60,7); // Meditation2 from watch

LTI L1011 1111711171777/ /menu bar
u8g.setFont(u8g_font 9x15);
u8g.drawstr(0,15, !Stress”);
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if(signal==0){u8g.drawBitmapP(115,0,2,15, signal_bitmap);}
// upper boarder

u8g.drawLine(0,0, 90, 0);

u8g.drawLine(90,0, 100 , 15);

u8g.drawlLine(100,15, 128, 15);

}

T 117710711 711711717717111117717117711//Office waming
else if (Selectpage == 4)

{

// graphic commands to redraw the complete screen should be placed here
u8g.setFont(uBg font 7x13);
u8g.drawBitmapP( 0,17,5,39, Offwarn_bitmap).//draw pic
u8g.drawFrame(23,18,105,34):.//Scale for stress

u8g.setFont(u8g_font 6x10);

u8g.drawstr(97,62, "ENTER");
u8g.drawFrame(95,53,33,11);

u8g.drawstr(90,13, "CANCLE");
uBg.drawFrame(88,3,40,13);

u8g.drawStr(33,31, "YOU're at risk");

u8g.drawStr(42 , 47, "for OFFICE SYN.");

//u8g.drawstr(42,47, "You're at risk for");

//uBg.drawstr(90,58, " Later");

//upper menu

uBg.setFont(u8g font 9x15);

u8g.drawstr(0,15, "WARNINIG "):

}

LTI 1701117171111 1 17177777717/ Stress Waming

else if(Selectpage == 5)

{



u8g.setFont(u8g_font 7x13);
u8g.drawstr(33 , 31, "Stress");

u8g.drawBitmapP( 0,17,5,39, WarnStress_bitmap);//draw pic
u8g.drawFrame(23,18,105,34);//Scale for stress

u8g.setFont(u8g_font 6x10);
//uBg.drawstr(97,62, "ENTER");
u8g.drawstr(97,13, "ENTER");
u8g.drawFrame(95,3,33,12);
//u8g.drawstr(90,13, "CANCLE");
u8g.drawStr(90,62, "CANCLE");
u8g.drawFrame(88,53,40,11);
u8g.drawstr(42,47, "Recovery mode?");
//u8g.drawStr(90,58, " Later");
//upper menu
udg.setFont(uBe font 9x15);
u8g.drawstr(0,15, "WARNINIG ");

}
LTI AT L 117011 1A 11117777111 1/ Feedback
else if (Selectpage == 6)

{

int FBlv2=map2max(FBlv,0,300,0,128);

if (FBlv2<26)

{

u8g.drawBitmapP(0,25,4,30, FB5 bitmap);//draw pic
uBg.drawBox(30,40,98,2);

lelse if (FBlv2>25 && FBlv2<51){
u8g.drawBitmapP(10,25,4,30, FB4 bitmap);//draw pic
u8g.drawBox(40,40,88,2);u8g.drawBaox(0,40,9,2);
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telse if (FBlv2>50 && FBlv2<76)
u8g.drawBitmapP(35,25,4,30, FB3_bitmap);//draw pic
u8g.drawBox(65,40,63,2);uBg.drawBox(0,40,34,2);

telse if (FBlv2>75 && FBIlv2<101)
u8g.drawBitmapP(60,25,4,30, FB2 bitmap);//draw pic
u8g.drawBox(91,40,39,2);u8g.drawBox(0,40,64,2);

telse if (FBlv2>100 && FBlv2<120)

{

u8g.drawBitmapP(85,25,4,30, FB1 bitmap),//draw pic
u8g.drawBox(115,13,63,2);u8¢.drawBox(0,40,84,2):;

Jelse if (FBlv2 >= 128)

{

u8g.drawBitmapP(98,25,4,30, FBO_bitmap);//draw pic
u8g.drawBox(0,40,98,2);

Jelse{Serial.println(FBLv);}
u8g.setFont(u8g font_6x10);

switch (Tigger){

case 1:

u8g.drawStr(0,14, "RECOVERY MODE"); break;
case 2:

u8g.drawsStr(0,14, "CLAIM DOWN.");break;

case 3:

u8g.drawstr(0,14, "TAKE A DEEP BREATH.");break;

case 4:u8e.drawsStr(0,14; "CLOSE YOUR EYES."):;break;
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case 5:

u8g.drawstr(0,14, "TRY NOT TO THINK.");break;

default :break;}
LTI T2 A1 11 A1 A 1T/ menu bar

// upper boarder

if (signal == 0)
{ uBg.drawBitmapP( 115,0,2,15, signal bitmap);}

else ;

Y L e v

int map2max(int x,int min1,int-max1,int min2,int max2)
{
x=map(x, minl, max1, min2, max2);
ifx>max2){x=max2;}
else if(x<min2){x=min2;}else;
returmn(x);
}
LTI LTI T T LT T L0111 1111771111111

code &4/

#include <EasyTransfer.h>
#include <SoftwareSerial.h>

/7 button variable
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const byte Button 1 =6; // pin button 1

const byte Button 2 =7, // pin button 2

//const byte Source vcec = 5; // Source to button

byte buf button = 0;

byte buttonpress = 0;

byte Mode = 1, lastMode = 1; // model=home mode2=office mode3=stress
byte Waming = 0; // indicater type of alarm -> 1 Water,2 Office,3 Stress
unsigned long LastbuttonTime = 0, LastbuttonCount = 0;

unsigned long LastTransfer=0;unsigned long lasttime_feeback=0;

SoftwareSerial mySerial(10, 11);

//Headset variable

#define DEBUGOUTPUT 0
#define powercontrol 10
byte generatedChecksum = 0;
byte checksum =-0;

byte payloadLength = 0;

byte payloadData[4Q] = {0}
byte poorQuality = 0;

byte attention = 0;

byte meditation = 0;

byte poorQuality2 ;

byte attention2 ;

byte meditation2 ;

unsigned long lastReceivedPacket = 0;
unsigned long toi;

boolean bigPacket = false;

//ADXL variable

#include <Wire.h>

#include <Adafruit_Sensor.h>

#include <Adafruit ADXL345 U.h>

unsigned long lastADXL - Time, lastADXL time2minute;
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int roll, pitch;

unsigned int Sitwork_buff=0, walking buff, another_buff; //condition to alarm
unsigned int Sitwork2min_buff, walking2min_buff, another2min_buff;
Adafruit_ ADXL345_ Unified accel = Adafruit ADXL345 Unified(12345);
//create object

EasyTransfer ET;

//Sress Variable
unsigned long lasttime_Stress=0;unsigned long timetest=0;byte Tigger=1;

int Slv=0;int mins=0;int aveAtt=0;int aveMed=0;unsigned int slv=0;int FBlv;int minFB=0;

struct SEND_DATA_STRUCTURE{
//put your variable definitions here for the data you want to send
//THIS MUST BE EXACTLY THE SAME ON THE OTHER ARDUINO
int att;
int med;
int signal;
int pitch;
int roll;
int modeSend,;
int slv;
int Oly;
int feedback;
char first = "™,

byte tigger;

//¢ive a name to the group of data

SEND_DATA_STRUCTURE mydata;

void setup(f



Serial.begin(57600);

mySerial.begin(9600);
ET.begin(details(mydata), &Serial);
pinMode(Button_1, INPUT);
pinMode(Button_2, INPUT);

Serial.println("Let Start");
if (laccel.begin())
{

/* There was a problem detecting the ADXL345 ... check your connections */
Serial.printin("OCoops, no ADXL345 detected ... Check your wiring!");

while (1);

} /* Set the range to whatever is appropriate for your project */

accel.setRange(ADXL345 RANGE 16 G);
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//start the library, pass in the data details and the name of the serial port. Can be Serial,

Seriall, Serial2, etc.

byte SelectMode()
{
if (1)//check button
{
if (digitalRead(Button 1) > Q)
{
LastbuttonTime = millis();
buf button = 1;
buttonpress= 0;
}
else if (digitalRead(Button_2) > 0)
{
LastbuttonTime = millis();

buf button = 2;
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buttonpress= 0;
}

else if ( digitalRead(Button_1) == 0 && digitalRead(Button 2) == 0 && buf button >=
0 && millis() - LastbuttonCount > 999 && millis() - LastbuttonTime <= 100)

{
LastbuttonCount = millis();
byte qg = buf button;
buf button = 0;
buttonpress= qg;
}
else
buttonpress= 0;
}
if(2)//check Mode
{
if(Warning >0)
{
switch (Warning)
{
cisk 1
Mode = 4;
break;
case Z:
Mode = 4;
break;
case 3:
Mode = 5;
break;
default:
break;

else;
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ifitMode ==1)
{
switch(buttonpress){
case 1:
lastMode = 1;
Mode = 2;
break;
case 2:
lastMode = 1;
Mode = 3;
break;
default:
break;
}
}
else iflMode ==2)
{
switch(buttonpress){
case 1:
lastMede = 2;
Mode = 3;
break;
case 2:
lastMode = 2;
Mode = 1;
break;
default:
break;
}
}
else if(Mode ==3)
{



switch(buttonpress){
case 1:
lastMode = 3;
Mode = 1;
break;
case 2:
lastMode = 3;
Mode = 2;
break;
default:
break;
}
}

else if(Mode ==4)
{
switch(buttonpress){
case 1:
Mode = lastMode;
Wamning = 0;
break;
case 2:
Mode = lastMode;
Warning = 0;
break;
default:
break;

}
else ifltMode ==5)
{
switch(buttonpress){
case 1:

Mode = 6;
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Warning = 0,
break;
gase 2
Mode = lastMode;
Warning = 0;
break;
default:
break;
}
}
else if(Mode ==6)
{

switch(buttonpress){
case 1:
!/ Mode = lastMode:
/" Warning = 0;
/! break;
case 2:

Mode = lastMode;
Warning = 0;
break;

default:
break;

}

}
else;
}

return Mode;

byte ReadOneByte() {
int ByteRead,;

toi = millis();
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while (ISerial.available() && millis()-toi <= 50);
ByteRead = Serial.read();

#if DEBUGOUTPUT

Serial.print((char)ByteRead); // echo the same byte out the USB serial (for debug
purposes)

#endif

return ByteRead;
}
void HeadsetValue() {
if (ReadOneByte() == 170) {
if (ReadOneByte() == 170) ' {
payloadlLength = ReadOneByte();
if (payloadLength > 169) //Payload length can not be greater than 169
return;
generatedChecksum = 0;
for (inti=0; i < payloadLength; i++) {
payloadData[i] = ReadOneByte(); //Read payload into memory
generatedChecksum += payloadDatali];
}

checksum = ReadOneByte(); //Read checksum byte from stream

generatedChecksum = 255 - generatedChecksum; //Take one's compliment of

generated checksum

if (checksum == generatedChecksum) {
poorQuality = 200;
attention = 0;

meditation = 0;

for (inti = 0; i < payloadLength; i++) { // Parse the payload
switch (payloadDatali]) {



case 2:
i++;
poorQuality = payloadDatalil;
bigPacket = true;
break;
case 4:
i++;
attention = payloadDatal];
break;
case 5:
i++;
meditation = payloadDatal[i];
break;
case 0x80:
i=i+3;
break;
case 0x83:
i=i+ 25;
break;
default:
break;
} // switch
}// for loop

#if IDEBUGOUTPUT

if (bigPacket) {
poorQuality2 = poorQuality;
attention2 = attention;
meditation2 = meditation;
//mySerial.print("PoorQuality: ");
//mySerial.print(poorQuality, DEC);
//Serial.print(" Attention: ");
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//mySerial.print(attention, DEQ);
//Serial.print(" meditation: ");
//mySerial.print(meditation, DEC);
//Serial.print(" Time since last packet: *);
//Serial.print(millis() - lastReceivedPacket, DEC);
lastReceivedPacket = millis();
//mySerial.print("\n");
}
#endif
bigPacket = false;
}
else {
// Checksum Error
} // end if else for checksum
} /7 end if read OxAA byte
} /7 end if read OxAA byte
}

void ADXL_Read(int de lay) {
if ((millis() - lastADXL_Time) >= de_lay) {

sensors_event tevent;

accel.getEvent(&event);

lastADXL_Time = millis();

float x = event.acceleration.x;

float y = event.acceleration.y;

float z = event.acceleration.z;

roll = ((atan2(-y, z) * 180) / M_PI);

pitch = ((atan2(x, z) * 180) / M_PI); //(atan2(x,sqrt(y*y+z*z)*180)/M_PI);

if (roll >= 0 && roll <= 30 && pitch >= -40 && pitch <= 5) {
Sitwork2min_buff++;
//Serial.print("Siting Work");
//Serial.println(Sitwork2min_buff);

}
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else if (roll >=-100 && roll <= -50 && pitch >= -100 && pitch <= -40) {
walkingZmin_buff++;
//Serial.print("Siting Work");
//Serial.printin(Sitwork2min_buff);
}
else {
another2min_buff++;
//Serial.print("Siting Work");
//Serial.printin(Sitwork2min_buff);
}
if ((millis() - lastADXL_time2minute) >= 120000) {//check pass 2minutee
lastADXL_time2minute = millis();

if (Sitwork2min_buff > walking2min_buff && Sitwork2min_buff > another2min_buff ) {
//2minute sitwork

Sitwork_buff++;

Sitwork2min_buff = 0;

walkingZmin_buff = 0;

another2min_buff = 0;
}

else if (walking2min_buff > Sitwork2min_buff && walking2min_ buff >
another2min_buff) { //2minute walking

walking_buff++;
Sitwork2min_buff = 0;
walkingZmin_buff = 0;
anotherZmin_buff = 0;

}

else { //2minute another
another buff++;
Sitwork2min_buff = 0;
walkingZmin_buff = 0;
another2min_buff = 0,

}

}
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if ((Sitwork_buff + walking_buff + another_buff)%15 == 0 && Sitwork_buff >=12) { //
check when time pass 15*2 minute to drink water(12/15)

//Serial.println("Drink Some Water");
Mode = 4;// turn to office alarm
Warning = 1;

Sitwork_buff++;

}

if ((Sitwork_buff + walking_buff + another_buff) >= 60 && Sitwork_buff >= 50) { //
check when time pass 60*2 minute to check office syndrome(50/60)

//Serial.printin("Office syndrome Risky");
Warning = 2;
Mode = 4; // turn to office alarm
Sitwork_buff = 0;
walking buff = 0;
another _buff = 0;
}
else if ((Sitwork_buff + walking buff + another buff) >= 60 && Sitwork buff < 50) {
//Serial.printin("Office syndrome Don't Risk"):
Sitwork_buff = 0;
walking buff = 0;
another_buff = 0;
}
}
}
T 1T T 11101101707 71011101101711111111111717
int stressAl(byte att, byte med)
{

if(millis()-lasttime_Stress>=1000 )

{//Serial.printin("H");
if( mins <= 60 && mins>= 0)



{ aveAtt += attaveMed += med;mins++; }
iflmins == 61) {

mins=0;
avegAtt /= 60; avgMed /= 60;
int diff = avgAtt - avgMed,;

if (diff < 5 && (aveAtt < aveMed))

{ Slv--;aveAtt=0;avgMed = 0; }
else { Slv++;aveAtt=0;avgMed=0; }

if (Slv<0)}Slv=0;}
lasttime_Stress = millis();
if (Slv == 30}{Mode = 5;Slv =0;mins=0;avgAtt=0;aveMed=0;}

return(Slv);

}
VL L L L Ly
int feedback(byte att, byte med)

{
if(millis()-lasttime_feeback>=1000 )
int diff = att - med;minFB++;

if (diff < 5 && (att < med))
{ FBlv++;} else { FBlv--;}
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if (FBlv<0){FBlv=0;}
if (MinFB==300 H FBlv>200){Mode =1;minFB=0;FBlv=0:}

if(lminFB%10 == 0)

{
Tigger++;
if(Tigger >5)Tigger =1;}
}
lasttime_feeback = millis();

return(FBLv);

1
L L L T L e s
void loop()f

switch(SelectMode()){// function for each mode here

case 1:
ADXL_Read(100),
HeadsetValue();
stressAl(attention2,meditation2);
if(millis(-LastTransfer>=100)
{
//used variable
mydata.first;
mydata.modeSend =1;
mydata.signal=poorQuality2;
mydata.slv=Sly;
mydata.Olv=Sitwork_buff;
ET.sendData();
LastTransfer = millis();
}
break;
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case 2:
ADXL_Read(100);
ifimillis()-LastTransfer>=100)
{

mydata.first;
mydata.modeSend =2;
mydata.Olv=Sitwork_buff;
mydata.pitch=pitch;
mydata.roll=roll;
ET.sendData();
LastTransfer = millis();

}

break;

case 3:
HeadsetValue();
stressAl(attention2,meditation2);
iftmillis()-LastTransfer>=100)
{
mydata.first;
mydata.modeSend =3;
mydata.signal=poorQuality2;
mydata.slv=Sly;
mydata.att=attention2;
mydata.med=meditation2;
ET.sendData();
LastTransfer = millis();
}
break;
case &

iftmillis(-LastTransfer>=100)
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{
mydata.first;
mydata.modeSend =4;
ET.sendDatal();
LastTransfer = millis();
}
break;
case 5:
iftmillis(-LastTransfer>=100)
{
mydata.first;
mydata.modeSend =5;
ET.sendData();
LastTransfer = miltis();
}
break;
case 6:
HeadsetValue();
feedback(attention2,meditation2);
ifimillis()-LastTransfer>=100)
{
mydata.first;
mydata.modeSend = 6;
mydata.feedback = FBlv;
mydata.tigger = Tigger;
ET.sendData();
LastTransfer = millis();
}
break;
default :
break;
}
}
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