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AHAQXH XYITPA®EA IITYXIAKHX EPTAXIAX

O ka1 vroyeypoaupévog Havayuwtng Katoawag tov Xapdiaumov, pe aptdpd untpmov
71445294 portntg Tov [avemompiov Avtikng ATTikng T Xxoing Mnyavikdv tov Tufqpotog
Mnyavikedv Bliopnyavikrg Zyediaone & Iapaymyng, niove vrevbuva ot

«Eipot cvyypoaeéag avtig tng TTuylakie/ Sumlmpatikig epyaciog kot 01t kéOe Pondeia v omoia
€ly0 Y100 TNV TPOETOLAGIN TNG EIVOL TANPOG OVAYVOPLIGUEVT] KOL OVAPEPETOL GTNV EPYOGIaL.
Emiong, ot 0moieg mnyég omd TIg omoieg Ekava ypnon dedopEVOV, 10®V 1| AéEewv, gite axpimg
€lT€ MOPAPPAGUEVEG, OVAPEPOVIOL GTO GOVOAD TOVG, LLE TANPY] OVOPOPH GTOVS GLYYPAPELS, TOV
€KO0TIKO 01KO0 1 TO TEPLOOIKO, GUUTEPIAAUPAVOUEVOV KL TOV TNYDV TOL EVOEXOUEVMG
ypnoorodnioay amd to dadiktvo. Eniong, Befardve 6Tt avti 1 epyacia £xel cuyypapet amd
HEVO OTTOKAEIGTIKG KO OTOTEAEL TPOTOV TVELHLOTIKNG 1010KTNGi0G TOGO KNG Lov, OGO Kol TOV
[dpvuarog.

[MopaPacn e aveTéPm aKAdTUOIKNG LoV g0OVVNG amoTeELel OLGLOON AOYO Yo TV OVAKAN OGN
TOV TTTVY{OV LoV,

O Aniav



HEPIAHYH

H mapovoa dSuthopatikn epyacio eotidlel otn dnuovpyio evog EEVTVOL YavTIoD e duvatoTNTES
AVOYVOPIOTG KIVICEMY KOl POVITIKOV EVIOADV, PE OKOTO TN PEATIOON TNG EMKOVOVIOG KoL TNG
OLTOVOLLOG TOV ATOUMV E OTTIKES Kot KIvNTikES duokoAies. ['a va emtevybel o oKomdg
YPTCULOTOLOVVTOL SLAPOPOL ALCONTNPES OTMG EMTUYVVGIOUETPO, MKPOPDVO, OTTIKOL 01eONTNPES
Ko epifarroviikoi arcOnTpeg, kKabmg kat Texvikég unyovikng padnong (Machine Learning) o
g teyvntig vonuoovvng (Artificial Intelligence) ywa expdfnon kivijceov kol poVNTIKOY
gvtohmv. To yavt emicowvovel péom Bluetooth kat mpopdidet ta dedopéva o€ po 086vn pe
YPAPIKN amelkovior. Ta anoteAéopato TapE)ouy TPONYUEVEG AEITOVPYIES Y10l TNV KATAVONGT TOV
ouVONKOV TEPIPAAAOVTOC KoL TNV EMKOWV®VIO UE TO TEPIPAALOV. MeAhovTiKEG fEATIOOELS
TEPAMAUPAEVOLY TNV avATTLEY TEPIGCOTEPOV EPAPLOYDV KOl AELTOVPYIDV Y10 EVKOAITEPT
TPOCAPLOYN OTIG AVAYKEG TV YPNOTAV UE OTTIKEG KO KIVNTIKEG OUGKOMEC.

AEEEIX KAEIATA

Arduino, Teyvnt) Nonpocvvn, Mnyovikn péonon



ABSTRACT

The purpose of this thesis is to develop a smart glove with motion recognition and voice
command capabilities. These functionalities will be achieved using sensors such as
accelerometers, microphones, light sensors, color recognition sensors, and temperature sensors.
The main tools employed for this research will be Machine Learning and Artificial Intelligence,
used to learn and interpret hand gestures and voice commands. The application of this smart
glove primarily targets individuals with mobility difficulties. The glove will transmit data via
Bluetooth and display it on a graphical interface. Additionally, the glove features LED indicators
that allow users to adjust the color settings. It can be utilized for color recognition either through
visual display or voice output. Users can train the glove with specific words and gestures to create
shortcuts and adapt to new environmental conditions. Future enhancements may involve the
development of additional applications and functionalities to better cater to the needs of
individuals with visual-motor difficulties.

KEYWORDS

Arduino, Artificial Intelligence, Machine Learning
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AITIOAOXH OPQN

Mikpogheyktig: «etvar £vag OAOKANP®UEVOS HKPOUTOAOYIOTHG, OXEOAGUEVOS TOV® GE
éva OLOKANPOUEVO IOV gUEPLEXEL, Ol Lovo pukpoemelepyaot| aldd kot RAM, ROM,
ypoviotég, UART, ndpteg kol GAAEG KOWEC, TEPLPEPEINKES AEITOVPYIES E1GOS0V-EEO50V»
(IToyapidng, 2015).

System on Chip (SoC): 'Eva System on Chip (SoC) avoagépetor o€ £va povadikd
evoouatopévo KokAopo (chip) mov omoteleitar omd Oho T e€apThipata  €VOC
niektpovikod cvotuatog (Risset, 2011).



EIXATQI'H

H mopodoo dumthopatikn epyocio £xel g okomd T dnuovpyio gvog EELTVOL YOVTION,
yvootov kot ¢ "smart glove", mov amevBiveTan KLplwG o ATOMO PE OMTIKEG KOl KIVITIKES
dVOKOAIEG, TPOCPEPOVTAG TOLG éva gpyoieio mov Tovug Pondd otV emkowmvio kot TV
aAAnAeniopaon pe to mePParAov Tovg. To yhvti evoopatdvel Tponyuéves SuvatOTNTEG
AVOYVOPLONG KIVIGEDY KOl POVNTIKOV EVIOADY Kot lvat eE0MMGUEVO [E d1APOPOVS ceONTNPEC,
OT®G  EMTOYLVOIOUETPO, HKPOP®VO, o1onTipo QOTEWVOTNTOC, CloONTHPA  OVAYVOPLONC
ypoudtov kot Beppokpociog. Ta dedopéva mov GLAAEYOVTOL OO OLTOVG TOLG KGONTHPES
petadidoovrar pécm teyvoroyiog Bluetooth kot mpofdddlovial o€ (o 006V UE YPOUQIKT| TEKOVIOT).

Ot Paokég Aettovpyieg Tov €ELTVOL YaVTION TTEPIAAUPAVOLY TV aVOYVAOPLON KIVICEDY
TOV XEPLOV KOL TNV OVAYVAOPLOT] GOVNTIK®Y EVTOA®V. e TNV VAOTOINGT QVTOV TOV AEITOLPYIDV,
YPNOWOTOLOVVTOL TEXVIKEG unyovikng pabnong (ML) ko teyvntg vonuoovvig (Al), Tpokeipévou
va YiVeL 1] EKTiOELOT) TOV GLUGTHLOTOC GTIV AVOYVAOPLOT KoL TNV EPUNVEIN TOV KIVIIGEDY KOl TOV
QPOVNTIKOV EVIOADV.

A&OTO10VTOG TOVG EVOMUATMOUEVOVE OGO TAPES TOV, TO YOAVTL £XEL TN OLVOTOTNTO V.
AVLYVEVGEL TIG KIVIOELS TOV XEPLOV, OTMG 1) Kivon TPog Ta TAve 1] KATo, Kaddg Kot tnv Kivnon
TOV KOPTOV, EMTPEMOVING GTOLG YPNOTEG VL EKTEAOLV €VTOAEG Ue yepovopiec. EmmAéov, ot
omtewvég evoei&elg LED mov drabétel emtpémovy otovg ypnoteg vo puiuilovv tov ypouationd
TOVG, €lTE U TN YPNON TOL CIGONTAPO AVAYVOPIOTG YPDOUATOG EITE Le POVNTIKES EvTOAEG. H yprion
7oV ££VTTVOV YOVTIOD TTPOPAETETOL VAL SNIULOVPYAGEL VEEG SVUVOTOTNTES GTOV TOUEN TNG EMKOIVMVING
Kot TG ave&ApTNTNG KIVITIKOTNTOG.



OEQPHTIKO YIIOBA®PO

Mo v mapovoa epyacia, Exovv ypnoiponombel opiopéveg teyvikég uébodot, ol omoieg
Oewpeitar amopoitnTo Vo TEPYPUPODY EKTEVAOG, TPOKEWEVOD VO YIVEL KOTAVOTTH 1] AVAADOT) TTOL
aKoAoLBel oTIC EMOpEVEG GEAIDES.

To Arduino vmootnpilelr MAekTpoviKEG OULOKEVEG KOl AOYIGUIKO, EMITPEMOVTNG GE
avBpdTovg amd OA0 TOV KOGUO Vo €xovv €0KOAN TPOGPACT) GE TPONYUEVES TEXVOLOYiES OV
OAANAETIOPOVY LE TO QLOIKO KOopo. (Arduino.cc) Xvykekpuuévo, Ge aULTH TN SITAMUNTIKA
ypnoonoteiton o Nano 33 BLE Sense, to omoio Paciletar otov pukpogheykt nRF52840 kot
Aertovpyel pe 10 Aertovpyikd cvotuo Arm Mbed OS. To Nano 33 BLE Sense 6waféter
dvvatotnto ovvdeong péco Bluetooth Low Energy xai eivor efomhopévo pe aicbntipeg yo
aviyvevon ypoOUHOTOG, OmOoTOONG, Kivnong, Oepuokpaciog, vypoaoiag, MOV Kol GAA®V.
(docs.arduino.cc)

To Bluetooth Low Energy sivon pio exdoyn tng texvoroyiog Bluetooth Personal Area
Network (PAN). Eyet t 6uvatdtnto va ELoIGTOTOGEL THV KATOVAAMGT EVEPYELNG KO TO KOGTOG
€EOTAMOUOV GTIG GUOKEVEG YOUUNANG 16Y00G, KATL TOV TO KUOIGTA L0 AVTAY®OVIGTIKT ADGT VAUESOL
0€ 1o HEYAAT] TOIKIALD TEYVIKMY AGVUPUATNG HETAGOONG OV o1 LILAPYOLVY otV Kabnuepwvn Lon
v ToAAéG epappoyés. (Liu D., Zhang Y., Zhou H., “A Comprehensive Study of Bluetooth Low
Energy”, 2021) To Bluetooth Low Energy meptopilet v KotovaAmor EVEPYELNG LELDVOVTAG TOV
¥POVO Katd tov omoio o acvpuatog 6kt Bluetooth eivar evepyomomuévog. (docs.arduino.cc) O
TpOTOG He Tov omoio Aettovpyel eivor o €&ng: Otav m obvdeon Bluetooth omuovpysitar, n
TEPLPEPEIOKT] CLUOKEVT] EKTEUTEL TANPOPOPIEC YO TOV EQVTO TNG TPOG OTOLONTOTE KOVTIVI|
ovokevt. Tavtoypova, N KEVIPIKY GLGKELT TPOYUATOTOLEL GAPMOT] KOl AAUPBAVEL TANPOPOPIES YO
OTO1001TOTE GUGKELT 1] GLOKEVEG EKTEUTOLY. MOMG 1] KEVIPIKY] GLGKELT AGPEL TIC EKTOUTEG ATTd
TNV TEPLPEPELNKT] GVOKELN, YiveTal Tpoondbeia va cuvdebel te TNV mepLpepeloKn GLOKELT]. MOALS
dnuovpynOei n cOvdeoT, 1 KEVIPIKT GUOKELT OAANAETIOPA UE TIC TANPOPOPiEC OV dtabéTel 1
TEPUPEPELOKT] GULGKELT).

"Eva emitoyuvetopetpo ivot Evog NAEKTPOUNYOVIKOC UNYOVIGHOG TTOL YPNCULOTOLEITL Y10,
TN PETPNOTN TOV OLVAUE®V emTayvuvons. TEétoleg duvapelg pmopel va givonl otoTikég, OmmS 1M
ouveyng dvvaun g PapdnTag, N, OTMG GVUPOIVEL LE TOAAEG POPNTEG GLGKEVEG, SUVAMIKEG Y10 VO
AVIYVELEL TNV Kivnon 1 TIg S0VNGELC. LT EEVTTVO YAVTL YPTCLULOTOIEITOL TO ETITOYVVGLOUETPO TPLDV
agovov tov LSMIDS1 Inertial Module mg éva «enined0» mov Tapéyel TANPOPOPIES OYETIKA e TN
6¢on g mhaxétog (BA. Ewova 1). Me avt v epappoyn uropei va aviyvevbei 1 oyetikn 6éon
NG TAokETAG KaOMG Kot TIg Loipee, KAMVOVTOC TNV TAUKETO, TPOC TO TOV®, KAT®, AploTEPA 1 0514,
(docs.arduino.cc)



Exova 1 Agirovpyia emitoyvvolouetpon

H oavoyvopion yepovouidy emtuyydvetol UEGH TOV EVOOUATOUEVOD oucOnTpa
APDS9960. O awcOnmpag APDS9960 eivar pion moAvAertovupyikny cvokevny mov dwbétel
TPOMYUEVT] OVIXVELCT YEPOVOULDV, OVIYVELOT| EYYUTNTOG, YNOLIKN aviyvevon mepPoarloviiko
010G (ALS) xor aviyvevon ypopotoc (RGBC). H aviyvevon yeipovopumv tov aucOntipa
YPTCULOTOIEL TEGGEPIS POTOAVIYVEVTEG TTPOG TIG TECCEPIC KATELVOVVGEIS Yl v avIyVEDCEL TNV
avarxhaotiki vépulpn evépyela (mov Tpoépyetar and 1o evompatouévo LED) kot va petatpéyet
TIG PLOIKEG TANpoQopieg kivnong (dNradn taydINTa, KaTtehOVVOT Kol AmTOGTACN) OE YNOLOKES
mnpogopiec. (docs.arduino.cc)

H Papouetpikn mieon perpiétoan omd tov evompatouévo actnmpa LPS22HB. O
LPS22HB &ivar évog vep-cvumayng meloovlextikoc oodntipag amdAvTnS mieong mov Aettovpyet
¢ Papouetpo pe ymowokn €£odo. H cvokevr| amotereital and €va ototyeio aicOnong kot pio
dtemapn IC mov emkowvmvel péow 12C 1 SPI a6 1o ototyeio aicOnong oty epappoyn. To otoryeio
aioBnong aviyvevel v omOALTN Tieon Kol OMOTEAEITOL OO pio avesTOAUEVN pepPpdvn amod
mopitio kot Asttovpyei o€ éva e0pog Beppokpaciog amd -40°C £mg +85°C. (docs.arduino.cc)

¥to Arduino Nano 33 BLE Sense n pétpnon kot ektomoon tiudv Beppokpociog kot
vypaciog yivetor dvvary amd Tov evoopotouévo aictntmpo HTS221. Ou aweOnrhpeg
Oepuokpaociog sival e£opTHLOTA TOV LETATPETOVY TN EVOIKT OEpLOKPAGio 6 YNELOKE SESOUEVO.
Avtiotorya, ot aisOntipeg vypaciag UTopoHv Vo LETPHGOLV Ta EMIMESA OTULOCPULPIKNG VYPACIOG
Kot vo petaepdoovy autd ta dedopéva oe niektpkd onue. Ot aebntipeg Beppoxpaciog kot
vypaciog eivol amapaitnTot yuo TNV TePPOALOVTIKY TapoKoA0VONGN, E0IKA HEGH KoL YOp® 0o
gvaiodnto nhextpovikd eEomhopd. (docs.arduino.cc)

H teyvnt) vonpocsuvn TpoKeLtal Yol Lo EMGTHOVIKY OVATTUEN HECEH TNG OTOING Lo
punyovn onuovpyeitor yioo vo ektelel dpdoelg mov eumintovy oto medio NG avBpdmivng
VONUoouvng, 6mmc 1 udonon, n Aoyikn, 1 awtoddpdmoT Kot 1 dVTOTPOYPUUUOTIGHOS. O KOPLOg
6TOYOC TNG TEYVNTNG VONUOoLVNG £IVOL VO KATUOTNGEL TOVG VITOAOYIOTES 1KOVOVS VO EKTEAOVV TO
épyo mov kavouv ot avipwmot. (Karan Aggarwal et al., Iragi Journal for Computer Science and
Mathematics, 2022)

H Mnyovikyn Mabnon (Machine Learning, ML) eivon évag xiédog g Texvntig
Nonpocsvvng 6Tov 0omoio o1 UNyovES SOACKOVTOL VO ETADOVY £va TPOPANUO. dNUOVPYDVTOS
avtdvoua ko avtopato tpoypdupata. Or unyavég «pabaivouvy va eneéepydlovtol peydro oyko



dedopévmv KaTd T ddpkeln v Tov TOL GLVHBWS AToKOAEITAL «PdoT ekTaidevongy. Katd tn gdon
NG EKTAUOEVOTG, T UNYOVT] «TIUOPEITA Y10 KAOE EGQAAUEVO ATOTELEGILO TTOV TAPAYEL AVANOYOL
LE TO GLYKEKPIUEVA SESOUEVE E1GOS0V. ME TO TEPUGUA TOV ¥POVOV, 1| UNYOVT YIVETOL KOADTEPT
GTNV TOPUYOYN TOV 6OCTOV dedopévav eE6dov. OAn n Mnyaviki Mébnon ovclactikéd cuvictaton
ce authv ™ dwdkacio dopBwong tov poviéhov péypt va emtevybel to embountd eminedo
anddoonc. (Cherian, 2023)



OPIXMOX ITPOBAHMATOX

H mapovoa Simhopatikny epyacio aoyoreitol e T0 TPOPANUA TNG EXKOVOVING KOL TNG
QVTOVOLUOG TV OTOU®Y LE OTTIKES KoL KIVITIKEG SUOKOAIEG KOl £YEL OC GTOYO TN ONUIOVPYio EVOG
£€EuTvou YavToD pe JUVATOTNTES OVAYVAOPIGNS KIVICEDY KOl POVNTIKOV EVIOA®V. To mpdfinua
OV EMAVETOL EIVOL 1) TEPIOPICUEV TKOVOTNTO OVTOV TOV OTOU®V VO, ETIKOIVOVIGOLY KOl VO
OAANAETLOPACOVY LE TO TEPPAAAOV TOVS AOY® TOV KIVITIKAV TOVG SVGKOAMMY. AVTEC 01 SUGKOALES
£€YOVV CNUAVTIKEG ETUTTMCELS GTIV TOLOTNTO (MG TOVG KOl TNV ave&upTnoio TOVG,.

[T avaAvtikd, ot Tapadoctakés LEBodol emKov@Viag Kot EAEYYOV GLYVA OTALTOVV TN
YPNON TOV YEPLDV KOl TOV SOKTOA®V, KATL TOV OVCKOAEVEL CNUOVTIKG TO GTOUN HUE KIVNTIKA
mpofAnpata. Avtd pmopel va mpokaAécel aicOnua amoudvmong Kot eEApTnong amd Tovg yopm
ToVG, KaBDG dev UTOPoLV va EKOPAGOLV TIC OVAYKES TOLG 1| VO avaidBouv Tov €Aeyyo Tov
nep1PaArovtog Tovg 6mme B Ol av.

INo mv ovipetdnion ovtov Tov TPOPANUATOS, AVOTTOGGETOL £vo, £ELTTVO YAVTL TTOV
EMUTPEMEL OTAL ATOMO. UE OMTIKEG KOl KIVNTIKEG OVOKOAIEG VO EMIKOWV®VOLV, VO EAEYYOLV
NAEKTPOVIKEG GLOKEVEG Kol vo avayvopiloov kwhioelg pe @uowkd tpomo. To yovtt elvan
gEomMopévo e aoBnTpeg Kivnong kal TapEYEL TI SLVATOTNTO AVOYVOPIOTG TOV KIVI|GEDV TOV
SOKTOAMV KOl TOL Xeplov. EmmAéov, meprihapPdvel tukpdemvo yio T QOVNTIKY ETKOVOVIO Kot
TNV aVOyVAOPLoT GOVITIKAOV EVIOADV.



YXEAIAXH KAI KATAXKEYH YAIKOY MEPOYX
(HARDWARE)

Yevapro Agrtovpyiog

Yevapo 1

Me v evepyomoinon tov yovtiov yiveror Kot 1 ekkivon tov acobnmpov. Metd 1o
TEPOCUO TEVTE OEVTEPOAETTMV, TO YAVTL AVOUEVEL YNTIKN EVTOAN] Y10, VO EKKIVI|GEL T GUVOEDT)
uéow Bluetooth. Molg Adfet tnv evtoln, to. LED avapovv kukiikd éva-éva ava 0,3 devteporenta
6€ TPACWVO YpOUO Kot HETO avoPocPrivouv 3 gopés. ‘Etol, m ekkivnon tov yovtol €yet
olokAnpwOel kot givat £Tolo vo cuVOEDEL e TNV EQaprOYT.

H ohvdeon tov yavtiov pe v epappoyn yivetor tatdvtog to kovpri «Connecty oto Kdtm
HéEPOG TG epaproyns. H epappoyn emdéyst ovtdpota 1o yavil yopic va ypetaletat vo yivel emioyn
g ovokeLvnc. MO yivel n obvdeon, 6to KouTi «Status» ¢ epappoyng eppavifetar n Evosién
«Connected» Kot TOVTOYPOVE EVEPYOTOIELTAL 1] YPNOT TV KOLUTIDV Y1 TOV ¥eptopd twv LED, ta
omoio 660 1 GLGKELN OV elval GUVIESEUEVT, eivar amevepyomompéva. [Tapdiinia oto yavti, poig
emtevyBei n obvoeon, ta LED avaPfouv kokhikd Eva-éva ava 0,3 devtepOLENTO GE UTAE YPDOL KO
uetd avopoosfrvouv 3 popéc.

e 0T TO oMUEl0 1 ETKOVOVIO YOVTIOD KOl EQOPLLOYNS EVaL EVEPYT] KoL LETA TO TEPAUGLOL
TOV 5 TPOTOV SELTEPOAENTOV EEKIVAEL 1| UETAOOCT TOV OESOUEVOV Omd TO YOAVTL TPOG TNV
epoppoyn. Ta dedopéva oyetikd pe Toug asOntnpeg tepPdrrlovtog (Bepokpacio., ATHOGPALPIKT
mieon, vypooic) amootéAlovtal kKabe 10 devtepdhenta, evd OAOL Ol LROAOWTOL OGONTNPES
AELTOVPYOVV KOl OTOGTEAALOVY OEJOUEVO GE TPAYUOTIKO ¥povo. Omolodnmote adAiayn yivetol,
UETAOIOETOL OTNV EQOPLOYT KOl 0 ¥pNoTne Yvopilel akpiPdg ) 0éon Tov yovTioh ¢ TPog Tig
KAoelg, av €xel KAeloTd Kamolo dAKTLAO 1| Kot Ola, kKabdg Kol To enimedo BopvBov GTOV YMDPO.
[Mopdiinia, o ypHotng umopel vo yvopilel ov KOTOl0 OVTIKEIPEVO £yl TANGIAGEL GTO YAVTL, OV
€xel Kavel kamola yewpovouio (mavm, Katw, 6eéld, aplotepd), aALA Kol TO YpdUa TOV PpickeTol
OTEVOVTL 0TI TNV TAVE LEPLEL TOV YOVTLOV.

H epoppoyn, ektdg omd ta dedopéva mov d€xetat, umopel va eAEYEEL TO PMTICUO GYETIKG
pe 1o ypopa twv LED mov Bpioketal otnv mhokéta mive 6to yavTl. Ymapyovv 8 emioyég facikmv
YPOUATOV PE TO TPACLVO V. ival Tpo-gvepyomoinuévo. Extdg amd ta ypdpota, pmopel vo eAéyEet
Eeyoprotd av kamoto LED 0a eivor avappévo 1 opnotd, va ta avayel oro poli 1§ éva-éva, akoun
Kol VoL T GPNoeL OAa.

Orav 0 ypnomc embupel va dtakoyel T odvdeon 1 av 1 emkovovia yabei,  epapuoyn
EMOTPEPEL OTNV APYIKN TNG KOTAGTOON Kol oTto Kouvti «Status» eupavifetor n évoeién «No
connectiony.



Smart Glove

Eixéva 2 Emicowvewvia I'av - Epopuoyn

Exévo 3 Aeirovpyio kddixa Arduino

Yevapro 2

O 3e0TEPOC TPOTOG YPTONG TTOL EXEL TO YAVTL KO UITOPEL VOL GUVIVOGTEL LLE TOV TPMTO Elvar
N aVOyvVOPLoT POVNTIKOV EVTOA®Y. O AOY0C Tov dev AEITOVPYOVV GUVOVLAGTIKG To dVO GEVAPLA
opeiheTon 0TV EAAELYT] LVILING OV OONTEITOL G TETOLEG EPAPUOYES. T VTN TN AELTOLPYIO TO
Yavti £xet ekmondevtel vo avoyvopilet Tig AEEEIS «YeS» Kot «N0y» Kot va avafel avtiotolyo tpacva
kot Kokkiva LED ta omoia mapapévouv ofnotd oe kabe AN AEEN.



Agrrovpyikd Mépn Kataokevg

TN v enitevén tov mapandveo Asrtovpytdv €yt ypnoorombet évar Arduino Nano 33
BLE Sense nov amotekel Tov mupfive TG KOTookewNG pe tkpoeheykti NRF52480 kot Aeitovpyiod
ovommua Arm Mbed OS. O pukpoeheyktic NRF52840 tg Nordic eivor éva SoC e€opetika
YOLNANG KATAVAA®ONG, acVppatng exikovaviag 2,4 GHz mov eveopotmvel évo ToAD-TpOTOKOALO
mopmooéktn 2,4  GHz, évav emefepyacty Arm  Cortex-M4F  wouw  pviun  flash.
(infocenter.nordicsemi.com). T T Afym TV TEPPOALOVTIKGOV LETPTICEDV YPNOOTOIOVVTOL Ol
aeOnmpeg LPS22HB xor HTS221. O awosOntipag LPS22HB (BA. Ewdva 5) Aettovpysi mg
Bapdperpo kar o acOnpog HTS221 (PA. Ewdva 6) petpd kou gpeovifer dedopéva yio v
vypaoio kot ) Bepuokpacio. (docs.arduino.cc) T tov HTS221 ypnoyomoigital 1o tp@tdKoilo
12C yia v emkowvovia pe tov aenmpa. O aentipag vypooiog €xet akpifeia + 3.5% rH, 20
€w¢ +80% rH ka1 ebpog 0 émg 100%. O acOnpag Beprokpaciog Exet axpifeia + 0.5 °C, 15 éng
+40 °C ko e0pog -40 €wg 120°C.

[No v avayvopion ypopdtov, yYePOvopiog Kol omdcTAoNg omd T GLOKELN
ypnowonoteitor o ocOnmpag APDS9960 (BA. Ewovo 4). Xpnowomoleitor o ooOntipog
APDS9960 yio va. avayvopilovtot ot yelpovopieg kot va ehéyyetal avtictoryo 1o RGB LED 1rg
mhokétag. Emmiéov, n mlokéta mpoypappatiotnke va avafocfivet 1o evoopatopévo LED kot va
aAralel Ta ypopata tov RGB LED avdioyoa pe v katevbuven tov kafopiopévmy yEpOVoLmY.
Mo v avayvopion eovnTikav violov yivetar 1 yprion tov awcsdntipa MP34DT05 mov givan
£va TavKateLBuVTIKO KPOE®VO Yo T Ayn Kol Ty avaiven yov. H avayvdpion kivijcemv Tov
Kapmov yivetor pe tov acOnmpa LSMIDS1 (BA. Ewodva 7) o omolog €xel emMTayuVeIOUETPO,
poyvntopeTpo Kot yvpookomo. OAot ot mapamdve aisOntnpeg Ppiokoviol EVOOUAT®UEVOL GTOV
gleykt. [a v avoyvdpion Tov KAEIGTOV SAKTOAOL YPTCILOTOLELTAL ay@YUN Tovio YaAKoD o€
Kk@0e SAKTLAO KOl GTNV TOAGUY, 0 TPOTOC Aettovpyiag gival 1010¢ pe €va, dtakdmtn. Ot EmTEVEG
evoei&elg LED eivar teyvoloyiog WS2812b, dnradn| sivar addressable LEDs. T'a v amoctoln
TV dedouévav yivetar 1 xpnon texvoroyiog Bluetooth 5 Low Energy, teyvoloyia mov Bpicketat
EVoOUATOUEV oToV eAeykT. H diemapn pe tov ypriot yiveton péow pog epopuoync Android, n
omoia. éyel avamtuybel oto App Invertor xai mpoPdAier ypapikd Olo To OEOOUEVA TTOL
QMOGTEAAOVTOL.



APDS99686

Eixova 4 AioOnriipag APDS9960

LPS22HB

Eikéva 5 AioOntijpag LPS22HB



HTS221

Eixovo 6 Aienripas HTS221

LSM9DS1

Eixéva T AieOnriipag LSMIDS1
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Ta kaAdS0 TOV EV@VOVTOL LLE TO JEIKTN, TO HEGO KOl TOV TOPALEGO 0O YOUVTOL TO KOOEVA
EexoploTd o £Vo, SLOPOPETIKO aVOAOYIKO aKPOdEKTN TOL eAeyKTH. O avtiyelpag kot 1 TaAdun ivan
owvdedepéva 6o «groundy. OmolodNToTE dGYTLAO KOVUTNGEL GTOV OVTIXEPO 1) GTNV TAAGUN TOTE
KAeivel 1o KOKA®UO Kot 1) T TOL AapPdvel o ELEYKTNG 0md TOV ovTioTOoLo aKpodékTn tvar Ta 0.
'Etot kataiafaivovpe oty Tpdén moto dayTtuAo 1 010G GLUVOVAGUOC SUKTOAWMY EXEL KAEIGEL.
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Smart Glove

Climate

°C
Light-Gesture-Color

B ————— —EE—

Glove Sensors

Led Control

Smart Led

Control

Connect Disconnect Status:

Exovo 8 diewapn ypnotn ue dradikroaxn epapuoyn
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Smart Glove

Climate

Ocepuoxpacia

°C

Light-Gesture-Color

Eyyumnra Kivnon

Glove Sensors
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Led Control Fevikég AakoéTreng QwTeviv

Evéeifewv

Off

Smart Led

Control

I'evikog Avokonttng Potetvav Evocitemv: T 1o yepioud tov potevov evoeifewv LED
VIAPYEL EVOG YEVIKOG dlakomTnG dv0 kataotdoewv On/Off émov pe to On avafoovv 6Aa To EMOTO
kot pe to Off ofnvovv. Mropei va yivel cuveLacpOC XPOUATOV £XOVTAG Gav KOPLO YPOUATO TO
KOKKIVO, TO TPAGIVO KOl TO UTTAE.

Kéato and v emhoyn ypodpatog vrapyovv oynuaticpéve to. LED onmg eivon ko otnv
TAOKETO OTT0V avAPel To KGO Eva EexmploTd avdAoya pe TNV Kivnomn mov mpaypotonoteitol. Otav
T0 Xépt glvan Tomobenuévo enineda givar OAa ta LED offinotd. Avaloya pe Tig KIVGELS TOL XEPLOV
avéPouv kot ta LED avtiotorya. [a mapdderypa, ebv o xpnotng kavel pdévo aplotepn Kivion tov
¥ep1ov o avayouv to dvo LED amd apiotepd. Edv, dumc, Kavel apiotepn oTpoen Kot Tpog Ta.
umpootd 1o xEpt, Ba avayel 1o embveo apiotepd LED poévo. Avtd yiveton yio vo ddoovpe
TEPLOCOTEPT aKPIPfeEln OTIC KIVAGELS TOVL ¥ePtov. Me avtd tov Tpomo, cvumephapupdvovial ot
Baowkég kivioelg Thvo, kT, 0e€1d, aploTePd KOOMDS Kot 01 EVOIIUESEG ALTAOV GUVIVAGTIKA.
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Connect Disconnect Status:

Eixéva 9 Eixoveg Epopuoyne pe meprypopn

To kovpmi XVvdeonc/ Amocvvoeong anotedeitat amd dVO KOLUTLA: TO SAKOTT GUVOEGNG
«Connect» kot to dakdmTn amocvvdeong «Disconnecty. Otov matbei to «Connect», 1 cuekevn
ovvdéetan uéow Bluetooth ue 1o é€umvo yavtil. Otav yivel emitvuyng oOVOEST, VIAPYEL AVOUUEVO
Kol TO ovTiGTOr(0 AOUmaKL oty TAaKkéTo pog o va armoovvdebel 1o £Eumvo yavTy, o ¥pnoTng
natdel o kovuni «Disconnecty.

15



Mnyovoroyiké oyéoro

2y mopakdato gikova (BA. Ekova 10) BAémovpe v kdtoymn tov Mnyoavoloyikd oyediov
Tov yovtiov. O mivakag (PA. [Tivakag 1) avaypdeet Tic S100TAGELS TOV YOVTIOD.

Eixova 10 Myyavoloyiko ayédio

ALOLOTAOELG
(cm)

A 22
B 8,5
C 6
D 7,5
E 8
F 7,5
G 6

Iivaxag 1 Myyavoloyixo oyédio - Iivaxag diaotaoewv
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Hlektpoviko kOKLopa

v mapoxkdto ewova (PA. Ewova 11) mopovsidaletor 1o oynuotikd Sdypoppo tov
NAEKTPOVIKOV GYEGI0V TO 0moio dnpiovpyRdnke pécm tov mpoypaupatog EasyEDA. To tvnopévo
KOKAopo amoteleitar omd Tov  pikpoeAeykt Arduino Nano 33 BLE Sense to omoio
npoypoppatiCetar péow tov open source mpoypdupatog Arduino IDE. H yid®ooa mov
apoypoppatiletor glvar pion moporiiayn g C++ ko pmopel vo. TPOYPOUUOTIOTEL Kol UECH
Micropython. H MicroPython givon pua epappoyn g Python kot mepthapfavel pepikéc and tig
Paocwég Pipriodnkeg tng Python. (docs.arduino.cc) Eyxer oyediootel yioo HIKPOEAEYKTEC e
nepopiopévo meptpairov. Iadvo oto kuKhopa vadpyovv 6 mokvotég 10UF yuo kdbe Eva amd ta
LED yia tv peiwon tov BopvPov, éva tpaviictop yia v evarrayn Aoyikng Katdotaong 5000V
ToL Pin tov eheykt and 3.3V og 5V yio v 0dnynon tov LED, kabmg kot éva KOKA®po @opTiong
pratapiog TP4056 yia pmatapieg Abiov. Tto Pin A0-A3 cuvdéovtal o SAKTLAN Kot TO KOO TOVG
KaA®Oo cuvdéetal anevbeiog oto GND.

ARDUINO
[\GND
Arduino nano 33 ble
Sk
- v
—L{poyTx =]
—2ID1/RX Z0 Q
D2 D2
—41p3 a7j22
—2{p4 A6 % s
5 = DS AGSCL| 4
—D& Ad/SDA[LE Ad
5 18
—£ o7 3HE
—9lpa v E¥
A0 [hg ALHE
5
1lip1g Aot
1iip11
13ip12
141p13 - =
=7
> inm
#L
= =
= -

Ewcova 11 EEodor Arduino

REGULATOR

CHARGE

v
LedR
LedB|

Vin

= _
-] -3
E E = P
] ¢ R RED Q\B'”P/f
I '

R11
1K

D5 DinLed

BSS138 oy

STDBY

£
£l
&

7 1 ’
NCZ CoM2 BATTERYZ2 CHRG#  TEMP| R2
am +-

A———<I5DA
A5
2———<CJALRT

Voo
C
LedR
LedB]

VDD
Vin

Ewova 12 Kokdopota poptiong, alioyn Loyikne kKatdotaons Kol ouELo. 6OVOeonS
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ADD_LED

LED&
WS281268-8 GND

GND

Eixéva 13 Koxdwpa LED
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Tontopévo KOKAOPO

v mopokdto skove (PA. Ewova 14) mapovctdloviol ol AETTOUEPEIEG TOV TUTOUEVOD
KUKAMDUOTOC.

Fon B . |

o B o B o B . W . Y

O

N’ %Wl W W W W W W W W R

WO W W W W W W W W W W W Rl

° 1)
YeloSeoss

Exovo 14 Torwpévo Koxlwua
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ANAAYXZH KAI ZYITPA®H AOTTEMIKOY (SOFTWARE)

Awypappato Porg

e Bpoyog: 1o Bpoyo eléyyetar  obhvdeon tov yavtiod pe cvokevn Bluetooth wat
dwpalovtar ot acOnpES.

listen for Bluetooth® Low
void loop() Energy peripherals to
connect:
BLEDevice central = BLE.central() ifa :ump:lﬂlsfom‘.uxed L
central
True

Serial.print("Connected to central: %)
flashLed(0, 0, 150)

unsigned long connectMillis = millis) printhe cerrals MAC

Serial.printin(central.address())

while the central is still
connected to peripheral:
H

Gt iy ginteany
rue False !
‘millis() - connectMillis > 5000 Serial print{F{"Disconnected from central: *))
True
millis() - previousMillis > intervalMillis Serial printin(central address()
True
environmentalSensor() pixels.clear()
previousMillis = millis) pixels.show()

lightSensor()

tiltSensor()

fingerSensor()

mic)

readValues{

Ewxova 15 Aiypopyo Porgc Loop
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Yvvapton [epiBarroviikdv AwcOntipav: Avayvoon Iepiporioviikdv dedopévav

! emwironmental Sensor) I

float temiperature = BARD. readTemperature()

float humidity = HT5.read Humidity()

float pressure = BARO readPressure{}

temperatureCharacteristic.writeValue{{bytelemperature}

humidityCharacteristic writeValued{byte lhumidity)

print each of the sensor

pressure{_haracteristic.writeValue{{bytelpressure) e

Serial print{ Temperature = 7}

Serial_primt{temperature)

Serial print{” *C | | ")

Serial print{"Humidity =7}

Sarial prindhumidity)

Serial.print(” % || 7)

Serial print"Pressure =}

Serial printpressure)

Eixova 16 Aiéypowya Pong Zoviptnong Iepifotioviikov Aiotntipwv
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o  Xuvdéptnon Ontikdv AoOntpov: Avayvoon gyyutntag, Kiviong Kot xpouaTov

vold lightSensor(

APDS, proximityAvailabie()

proximity = APDS readProximity)

ICAPDS. gestureAvallabieQ)

int gesture = APDS readGesture)

gesture

Serlal print(‘Detected RIGHT gesture ||

Serlalprint(*Detected DOWN gestre | | % Serial print(*Detected LEFT gesture || )

Serial print(‘Detected UP gesture | | %)

Gheckita colrreadns
_mnmn-mrv'ﬁoms

gestureCharacteristicwriteValuei(byteM)

gestureCharacter/sticwriteValue((byte)2 gestureCharacteristicwriteValue{(byte)3)

gestureCharacteristicwriteValue{(byte))

astUpdate = millis)

proximityCharacteristic.writeValue((bytelproximity)

redCharacteristicwriteValue((byte)r)

greenCharacteristicwriteValue((bytelg)

blueChar acteristicwriteValueifbyte)b)

Serlal print"PR=")

Serial printproximty)

Serlal.print* || RGB=")

SeriaLprintir)

Serialprint(*,)

Serial print(g)

Serialprint(”,’)

Serial.printin(b)

hecklevel2 = fals

Ewxova 17 Aigypopuo Pong Zvviptnone Ontikadv AioOntipwv



Xvvaptnon AweOnmpa Kiiong: AwBalet tig Typég emdyvuvong

void sltSenzorf)

roll = (x angle

[ —

y-angle = atan(resukRoll)

pitch = ly_angle 180)/p)

pitch <35 &8 checkPitchUp == false

pitch > 20 &4 checkPitchDown == faise Serial print("Up | ")

roll <20 &.& checkRollLeft == faise

Secial prine"Down | |) wristCharacteristic writeValue((byce)1)

Serial prin("Left Roll | |*) roll > 20 &4 chedkRollRight = false wristCharacteristic writeValue((byte)2)

wristCharacteristic writeValue((byte]3) Serial print{"Right Rol | |") pitch >-35 &2 pitch <20 &2 roll >-20 &2 roll < 20 & checkAlat

checkPichUp = true

checkfat = false wristCharacteristic writeValue((byte)4)

Serial print("Flat | ")

checkPizchUp = false

checkPRchUp.

checkRat = false

wristCharacteristic writeValue((byte)S)

checkPitchDown = true

checkPitchDown = false

checkRat=true

checkPitchDown = false

checkPitchUp = false

checkRollLett = false

checkPitchDown = false

checkRollRight = true

checkRollLeft = faise

checkRollRight = faise

Exovo 18 Aidypopya Pong Zovaptnong AioOntipo. Kiiong
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Xuvaptnon AwoOntmpov Aaktodov: Awfalel v mtieon ota ddxTvAa

void fingersensor(}

Serial print{"No Pressed!
finger Num: ");
fingerCharacteristi i Iu

MEE 1 ||:Cr‘ﬁ'1"u l'l(il? 2({ByTe))
Serial print{*finger ");

Serial print{i);

Serialprint(™: “)
serial printin(finger[il);

finger{] = analogRead(fingerPin[il} finger{0] = 0 && finger{1] == 0 && finger{2] == 0 && finger[3] ==

finger{i] fingerCharacteristicwriteValue((byre)s)

Serial. print{"Pressed! finger Num: ")
Serial pring(i)
Serial.primt(" | | "}

fingerCharacteristic writeValue((byte)i)

Eixovo 19 Aidypouua Pong Zoviptnong AioOntipwv Aaxtolov
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Yvvaptnon AwoOntpov Hyov: Awfdalet ta dedopéva yov amd Tov TUKVOTH

void onPDMdatal)
int bytesAvailable = PDM available()

PDM read(sampleBuffer, bytesAvailable)
samplesRead = bytesAvailable / 2

void micl)

samplesRead

i < samplesRead

sampleBuffer(i] > 1500 && checklevelS = false samplesRead =0

True

sampleBuffer(i] > 1200 && sampleBufferf] < 1500 &2 checkLeveld Serial printin(Sound L

sampleBuffer{l] > 300 && sampleBuffer(l] < 1200 && checkLevel Serial.printin{"Sound Level 4°) 11 = false

sampleBufferfi) > 600 && sampleBuffer(]] < 900 £& checkLevel2 Serial printin{"Sox -7 2= false

rial printin(*Sound Level 2°) checkLevell = fals

checklevel2 =true checkLeveld = true checkLevel5 = true

False cid evel3 = faise

soundCharacteristic writeValue{(byte)s)

checkd evel4 = false checklevels = false

soundCharacteristic.writeValue((byteM)

checid evelS = false

soundCharacteristic writeValue({byte)3)

soundCharacteristic.writeValuel(byte)2)

Exova 20 Aicypopypa Pong Zovaptnong AieOntipwv Hyov
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Yuvvaptnon Awpdopatog Tipdv €16660v and epapuoyn: Avayvopilet Tig TG ddpopmv
YOPOKTNPLOTIKMY OV TPOEPYOVTOL ATd TNV EPOPLOYY|

void readValues()

redLedCharactenstc written)
True
byte value =0
redLedCharacteristic readValue(value)
value & 001
Serial print("Red Value = 150 | | )
Faise
updateLedColor()
\alue & 002
Serial print("Red Value = 0 | )
updsteLedColor() i il
e yes, gt the value.
e —— chanacieristic s 1 byte 5o
‘use byte value

byte value =0

ledRightBottomC haracteristic readValue{value)

alue & 0x01

LedRightBottomOn = true
LedANIOn = faise

el setPixeiColor(2, pixels Color(red, green, biuel)
pixeis showd)

Sexial. prntRight Bottom On, Calor”)

Serial orinu(red) |Fakse

Serial printigreen)

Serial print(”,")
Serial printiiue)

Serial prin(” | | ")

walue & 0x02
True

LedRightBottomOn = (aise
pixels sePixeiColor(2, pixets Color(D. 0. 0))

el show(y

26



Eiova 21 Aiaypopuo Pong Zovdptnons A10faouotog Ty 160000 om0 ePopuoyn

Yuvaptnon Asrtovpyiag LED: evnuepdvel T0 ypdUd TOV QOTEWVDV SEIKTOV

Ewcova 22 Micypouio. Pong Zovaptnong lertovpyiag LED
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Baowiég Kadwkag E@appoyig Android

H gpappoyn avamrtoybnke oto App Invertor. Ot mapakdtm ewdves deiyvouv ta Block oto
backend tng epappoync.

-Apycomoinon petofAntadv Yo o Egxwplotd yopoktnplotikd Bluetooth kot tov vroAoinwv
UETAPANTOV.

e =G| Pressure 33 B 19610002-65i2-537e-46c-d104768a1214 Il _3
Ovopa Y Temperatuis 13 BEY 19010001 c812-537c 4ioc-d104765a1214 g
(0] Hueidity | ] 19010003 8812-537e-4f6c-0104768a1214 J§
petafAntg inifialize: ob=ls M 9070004 c612537c 4t6c-0104765a1214 Iy
inzaalize-global ML 75010005-¢87 537¢ 4f6c-0104768a1214 Jg
UulID (=X red [N 19b10006-e812-537e-4f6c-d104768a1214 Jo
L 2 green |V 19010007-e810-537e 4fbc-d104765a1214 |
petafAntg > bive [ JIM19-10006-0812-537c 4tbc-d 1047681214 g

inifialize giobal [0 10 | * .
inilialize global (LX) to |~ 5
initialize: global
initialize global
inifialize global
initialize global [
inifizlize global |
inifialize global |

initialize global (Z:1) to

initialize global ([:[==:") to

initialize global (1151 to

gl 15b10014-2512-537e-4f6c-d104763a1214 &
B 19b10015-e8f2-53Te-4f6c-d104763a1214 |¢
gl 19010016-e812-537e-4fGc-d104768a1214 |

nitiaiize giobal [ ()l * :

Ty wiist [ 19010015 e812-537e dfoc-ai04T68a 1214 Jg
inifialize giobal (L )10 - c

initiaize global | YL o 10020 5 s57esnec dl0aTesal214
iniiaiize global [TC )10 - :

initialize: global | LN el 20510010-E8F2-537E-4F6C-D104768A1214 |

Eixéva 23 Apyikoroinon uetofintadrv (Apiotepd) Xopaxtnpiotikd Bluetooth (deéic)

-Agurtovpyia Yo kovpni cOVOESNC, ATOGVVIESTG KAl AEITOVPYio 0mOdoYNG amd TOV YPNOTNG TNG
Android cvokevng adsidv yia Ty ypnHon Kol v evepyomoinon tov Bluetooth ot cvokevn tov.

do  call AskForPermission

e
permissiontame | ENVEESIENEEIIES - Adeieg Bluetooth

=1 permissionName - M = + [l ELUETOOTH CONNECT M

call [EEEE0E AskForPermission permissionMame

YHvdeon LeE To
do  call -ConneciToDeviceWithServiceAndName

serviceUuid | get EETEIUEED / (5VOH.(1 ko UUID

nany . jl Smart_Glove M 7
TOL YOVTIOL

L -l DisconneciBution » led
do | call Disconnect
—

Ewcéva 24 Adeieg Bluetooth, kovuni odvoeons kou kovuri omoctvieong
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-Agpyaoieg mov yivovrar polg emtevyBei n odvdeon peta&d yavtiod kot cvokevng Android.
Evepyomoinon xovummv ywo ) ypron tov LED, aAloyn keyévov katdotaorng cvvoeons Kot
EYYPOOT OTA YOPAKTNPIoTNKA Yio Vo, gfvat £TOA Y10l ETKOVOVIAL.

when [EITI0ES Connected

Y Conneaibution + N Enabied + eIl o= |
By CecEotom + W Enzbied - L tus
By L edLerizotiom ~ N Enabied + KR e - |
By | L ciTop + M Ensbled - )
st (RS - EEEE o
Y | =cOn - W Enabled - Rl tu=
By LecRigniottom + J] Enabled * I3
By LecRigniTop + M Enzbied - 8
Y Lectop + W Enabled - o)
= T ErTE
set EEEIND - EEED to )
B Suiichz + W Ensbie - L
st EIEEED - EEEE to
==t EEEETRD - N to

RegisterForBytes when Connected
seeeud ol ot EITEEITED - 6K b
[ call -CanReadCharacteristic
serviceluid | get EECEINVVIED
chamacterisiiclluid get [ =mperat

charactersticlluid
signed
= RegisterForByles
senviceliuid L
harmctesistic i [ call _CanRegisterForCharacieristic
signed servicelluid | get
RegisterForBytes characteristicluid | get
senvicelluid | get -RegisterForBytes
characteristicUuid | get EELTIEN serviceUuid

signed
call RegisterForByles
senvicelJuid

characteristicUuid

signed

RegisterForByles

senviceluid

characteristiclluid

signed

call RegisterForBytes
senvicelJuid

characteristicUuid

signed

RegisterForByies

senviceluid

characteristicUuid

signed

call RegisterForBytes
senvicelluid

P picbal UUID - |

P oicbal UUID - |
get

P**Y ciobal UUID -

[*=¥ giobal UUID - |

charactesisficUuid

signed

-RegisterForBytes
serviceUluid

charactesisficUuid

signed

RegisterForBytes
servicelluid

charactesisficUuid

signed

RegisterForBytes
senvicelluid

characterisficUuid

signed

‘RegisterForByies
senvicel luid

characterisficUuid

=

Eixéva 26 Eyypapi ota Xopaxtypiotika Bluetooth

-Algpyacieg mov yivovior poig dSwokomel 1 obvdeon peta&d yovtiov kKot cvokevrg Android.
Amevepyonoinon T@V KOLUTIOV KOl ApYIKOTOiNoT| TIUAV TG EQAPLOYTC.
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Eixéva 27 Evépyeleg kotd. T 010K0T1 G0OVOETHS

-Agpyooieg mov yivovtor polg Anebodv bytes yio mv cwoth guedvion tng TG mov ANednke
GTO OTUEID TOV TPENEL VO ELPOVICTEL GTNV EPAPLOYN
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when TSI BytesReceived
| )

e LR T characteristicUuid - M= - [BN- 24 global Temperature -
fo select list ilem list [ 4 byteValues -

s Dl E Y characteristicUuid - il = = IIFCY global Pressure - |

T T T Y b teValues - |
index )

compare texts [ get BB get
to | selectlistilem st  get

index [
compare texts [ get B get
to | selectlistitem list | get

P ™ | crracicrisicUuid ~ Jl —— TR ioba sound
to select list item hst [ =4 byteValues - |
index [}

TP NI characieristicUuid -+ Ji= - Jo"{ global Finger - |

sef [ILGERTACEN to ( select istitem st | get BIEETTECRS
index [

ue, then do some statements.
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compare texts (| get CTEEIETTIN €8 oct FETIIEED
set FITEINTEN fo | selectistilem Gist | get [STEETTSRD
index £}
024 global wrist - M= - i 1]

BN characierisiicUuid - = - I8 1 global Gesture - |
set PTEL s to | selectlistilem list
index
(=8 global gesture1 - M= - B 1)

£ global red1 - F " select listitem list [ = { byteValues - |

L -
)L R SR R characterisicUuid - L= JoR: ] global green -
fhen | set EIIENTCINNN fo | select listitem Bst | get LIEEITCNS

L index [

compare lexts | get EFEEREECIT S S5 ¢ get ETTEITES
£ global blue1 - §1 " select st item list [ -1 byteValues - |

to make color 1| make a list L =1 global red1 -
[={ global greeni -
=4 global bluel -

Ewcéva 29 Asizovpyiec 6tav Inplodv bytes ard o ydvu

-Agrtovpyia kovummv Yo v Asttovpyia tov LED. O mapakdto gikoveg e€nyodv Ta KOLUTLA
OV EVEPYOTOLOVV Kol amevepyomolovv oAa o LED pali, ot daxomteg yio v eTA0y] YpOUATOV
ka1 8o 3000V dvo mapadeiypota yio v Agttovpyio twv LED tov g&dymvov, kabng 1 dtadikocio
EMOVOLOUPAVETOL KO Y10 TO VTOAOUTAL.
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e tasRResONSe
ieeUuid

ST

eheracieristieluid

LM giobal redSwitch - L)
call WriteBytesWithResponse
servicelluid
eharacteristicUuid
signed

call WiteBytesWithResponse
servicelluid

characteristicUuid

signed

values

when (EX8 Clok

do et
set
set
sef
sef
sef
*"1 global LedOnPressed - | 33| true - |

call WriteBytesWithResponse

serviceUuid

characterisficUuid

signed

values

=1 Wit By Response
p—l
characteristicluid

ool ETITIINSIGN WileByiesWilhiesponse
seniceliid

characteristicUuid

signe

values

cal ViriteBytesWithResponse call WriteBytes\WithResponse
serviceUuid senvicaUuid

characteristicUuid global charactensticUuid
signed signed

eise | ot FTTEEITELTIRD
cal ENETENEID WieByte=WehResponse call ENEEENZEN WriteBytesWithResponse
serviceUuid senviceUuid
charsctaristicUusd
signed

charscteristicUuid
signed

set

set
set
set
set
set
set to
call WriteBytesWithResponse
get serviceUluid || gef
= charactesisticUuid
signed
values

Eixovo 32 Kovumid yia evepyoroinon amevepyoroinon 6lwv twv Led
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Baowég Kadwkag Arduino

Y10 Topaptnpo Ppioketoar o kddkag tov Arduino yio v avayvapion eOVNTIKOV
EVIOADV, TAPAKAT® PPioKETAL 0 KOIKAG TS PACIKNG EPAPLOYNG TOV KOSKA Kol 1| AAANAETIOpOIoT|

™G KE TNV EQAPHOYN.

Bipio0Onkeg
Elcayoyn Bprodnkdv pe 6Komd tnv mapoyr EMTAEOV AEITOVPYIOVY Y10, To Arduino

// LIBRARIES

#include <ArduinoBLE.h>

#include <Arduino_HTS221.h>
#include <Arduino_LPS22HB.h>
#include <Arduino_APDS9960.h>
#include "Arduino_BMI270_BMM150.h"
#include <Adafruit_NeoPixel.h>
#include <math.h>

#include <PDM.h>

Xapaktnpretikd Bluetooth

Opiopog xapokTpLoTik®v Kot vanpeoiov Bluetooth Low Energy (BLE) ypnowonoidvtog
™ Piprodnin Arduino Ble. Avtd ta yopoaktnpiotikd kot vanpecieg kabopifovv ) demapn
EMKOVOVING Y10l TO YAVTL KO TEPIAAUPAVOLY YOPAKTNPLOTIKA Bepprokpaciag, mieong, vypaociag,
amdoTaonG, Kivnong kot éAeyyog twv LED, peta&d dalmv.

BLEService SmartGlove("20B10010-E8F2-537E-4F6C-D104768A1214");
// Bluetooth® Low Energy LED Service

// Bluetooth® Low Energy LED Switch Characteristic - custom 128-bit UUID,
read and writable by central

BLEByteCharacteristic temperatureCharacteristic("19B10001-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic pressureCharacteristic("19B10002-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic humidityCharacteristic("19B10003-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic proximityCharacteristic("19B10004-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);
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BLEByteCharacteristic gestureCharacteristic("19B10005-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic redCharacteristic("19B10006-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic greenCharacteristic("19B10007-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic blueCharacteristic("19B10008-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledOnCharacteristic("19B10009-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledOffCharacteristic("19B10010-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledTopCharacteristic("19B10011-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledBottomCharacteristic("19B10012-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledLeftTopCharacteristic("19B10013-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledLeftBottomCharacteristic("19B10014-E8F2-537E-
4F6C-D104768A1214", BLERead | BLEWrite | BLENotify);
BLEByteCharacteristic ledRightTopCharacteristic("19B10015-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic ledRightBottomCharacteristic("19B10016-E8F2-537E-
4F6C-D104768A1214", BLERead | BLEWrite | BLENotify);
BLEByteCharacteristic fingerCharacteristic("19B10017-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic wristCharacteristic("19B10018-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic redLedCharacteristic("19B10019-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic greenLedCharacteristic("19B10020-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic bluelLedCharacteristic("19B10021-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

BLEByteCharacteristic soundCharacteristic("19B10022-E8F2-537E-4F6C-
D104768A1214", BLERead | BLEWrite | BLENotify);

Merapintég

Op1lopdg Kot apytkonoinor petafAntav, coureptiapupavopévov tov mivaxo sampleBuffer
Yo TO SEWYHOTOANYiO 1OV, TO Pi Yo TNV OmOBNKEVON TG TIUNG TOL T, S1APOPES UETAPANTES Yo
yovieg ko pitch/roll, Tig perafintéc LED PIN koau LED COUNT v1a tov éleyyo tov LED g
006vng NeoPixel, to fingerPin kot tov mivaxoe finger yuo tov ocOntipa 1oV d0KTOA®V, TIUES
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KaTOEAiov, dtdpopeg onuaisg yio v Katdotaon twv LED kot eAéyyov tov aistntipov, kabdg
Kol LETAPANTEG Yo TNV 00BN KELON TGV YPOUATOV KOl ATOGTACT|S.

// default number of output channels

static const char channels = 1;

// default PCM output frequency

static const int frequency = 16000;

// Buffer to read samples into, each sample is 16-bits
short sampleBuffer[512];

// Number of audio samples read

volatile int samplesRead;

double pi = 3.14159265359;

double x_angle, y angle, z_angle;
double pitch, roll;

double resultRoll, resultPitch;

#define LED_PIN 5

// How many NeoPixels are attached to the Arduino?
#tdefine LED_COUNT 6

// Declare our NeoPixel strip object:
Adafruit_NeoPixel pixels(LED_COUNT, LED_PIN, NEO_GRB + NEO_KHZ800);

int fingerPin[4] = { A@, Al, A2, A3 };
int finger[4];
int thresh[5] = { 50, 50, 50, 50, 50 };

unsigned long previousMillis;
unsigned long intervalMillis = 10000;

int red = 0;
int green = 150;
int blue = 0;

bool LedAllOn = false;

bool LedTopOn = false;

bool LedBottomOn = false;

bool LedLeftTopOn = false;
bool LedLeftBottomOn = false;
bool LedRightTopOn = false;
bool LedRightBottomOn = false;
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bool
bool
bool
bool
bool

bool
bool
bool
bool
bool

checkFlat = false;
checkPitchUp = false;
checkPitchDown = false;
checkRollLeft = false;
checkRollRight = false;

checkLevell false;
checkLevel2 = false;
checkLevel3 = false;
checkLeveld = false;
checkLevel5 false;

int proximity = 0;
intr=0, g=0, b=20;
unsigned long lastUpdate = 9;

Setup

void

2 ovvaptnon Setup(), o KOOIKOG OPYIKOTOLEL TN GEIPLOKT ETIKOWVOVIK, EAEYXEL TNV
apykomoinon tav ddeopwv aictntipov, apykorotei v tawio LED NeoPixel, pvbuiler v
vrnpeoio BLE kot ta yopakmpioticd kot Eekva v avayyedio mg vanpesiog Bluetooth.

setup() {

Serial.begin(9600);
//while (!Serial);

//

begin initialization

if (!BLE.begin()) {

}

Serial.println("starting Bluetooth® Low Energy module failed!");

while (1)

J

if (!'APDS.begin()) {

}

Serial.println("Error initializing APDS-9960 sensor.");
while (true)

; // Stop forever

if (!'HTS.begin()) {

}

Serial.println("Failed to initialize humidity temperature sensor!");

if (!BARO.begin()) {

Serial.println("Failed to initialize pressure sensor!");



while (1)

J

for (int i

0; i< 4; i++) {

pinMode(fingerPin[i], INPUT_PULLUP);

}

if ('IMU.begin()) {
Serial.println("Failed to initialize IMU!");

while (1)

}

Serial.
Serial.
Serial.

pixels.
pixels.

pixels.

// set

begin();
clear();
show();

print(IMU.accelerationSampleRate());
print(IMU.gyroscopeSampleRate());
print(IMU.magneticFieldSampleRate());

// INITIALIZE NeoPixel strip object (REQUIRED)
// Set all pixel colors to 'off'
// Send the updated pixel colors to the hardware.

advertised local name and service UUID:

BLE.setLocalName("Smart_Glove");
BLE.setAdvertisedService(SmartGlove);

// add the
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove.
SmartGlove

characteristic to the service
addCharacteristic(temperatureCharacteristic);
addCharacteristic(pressureCharacteristic);
addCharacteristic(humidityCharacteristic);
addCharacteristic(proximityCharacteristic);
addCharacteristic(gestureCharacteristic);
addCharacteristic(redCharacteristic);
addCharacteristic(greenCharacteristic);
addCharacteristic(blueCharacteristic);
addCharacteristic(ledOnCharacteristic);
addCharacteristic(ledOffCharacteristic);
addCharacteristic(ledTopCharacteristic);
addCharacteristic(ledBottomCharacteristic);
addCharacteristic(ledLeftTopCharacteristic);
addCharacteristic(ledLeftBottomCharacteristic);
addCharacteristic(ledRightTopCharacteristic);
addCharacteristic(ledRightBottomCharacteristic);
addCharacteristic(fingerCharacteristic);
addCharacteristic(wristCharacteristic);

.addCharacteristic(redLedCharacteristic);
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SmartGlove.addCharacteristic(greenLedCharacteristic);
SmartGlove.addCharacteristic(blueLedCharacteristic);
SmartGlove.addCharacteristic(soundCharacteristic);

// add service
BLE.addService(SmartGlove);

// set the initial value for the characeristic:
temperatureCharacteristic.writeValue(9);
pressureCharacteristic.writeValue(0);
humidityCharacteristic.writeValue(9);
proximityCharacteristic.writeValue(®);
gestureCharacteristic.writeValue(0);
redCharacteristic.writeValue(9);
greenCharacteristic.writevValue(®);
blueCharacteristic.writeValue(0);
ledOnCharacteristic.writeValue(9);
ledOffCharacteristic.writeValue(0);
ledTopCharacteristic.writeValue(0);
ledBottomCharacteristic.writeValue(9);
ledLeftTopCharacteristic.writevValue(0);
ledLeftBottomCharacteristic.writevalue(0);
ledRightTopCharacteristic.writevValue(0);
ledRightBottomCharacteristic.writeValue(0);
fingerCharacteristic.writeValue(9);
wristCharacteristic.writeValue(®);
redLedCharacteristic.writeValue(9);
greenLedCharacteristic.writeValue(0);
blueLedCharacteristic.writeValue(9);
soundCharacteristic.writeValue(9);

// start advertising
BLE.advertise();

pixels.clear();
pixels.show();

PDM.onReceive(onPDMdata);

if (!PDM.begin(channels, frequency)) {
Serial.println("Failed to start PDM!");
while (1)

J

}
delay(5000);
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while (true) {
// Wait for samples to be read
if (samplesRead) {

// Print samples to the serial monitor or plotter
for (int 1 = @; i < samplesRead; i++) {
if (channels == 2) {
Serial.print("L:");
Serial.print(sampleBuffer[i]);
Serial.print(" R:");
i++;
¥
//Serial.println(sampleBuffer[i]);
if (sampleBuffer[i] > 700) {
Serial.println("Wake Up");
goto bailout;
¥

¥
// Clear the read count

samplesRead = 0;
¥
¥

bailout:
Serial.println("Start");
flashLed(@, 150, 0);

}

Bpoyog

¥t ovvapton loop(), o kddkog eléyyet oav pio kevipikr ovokevn (Bluetooth
TEPLPEPELOKT GLOKEVT) €xel cLuVoeDel e to yavtl. Edv vdpyel obvdeon pe KeVIpK GuokeLvT,
gloépyetal og o while loop 6mov mpoaypotomolel didpopec avayvdoelc oednTRpov Kot
EVILEPDOVEL TA. AVTICTOLYO XOPAKTNPLOTIKA. O KDIIKAG EMIONG EAEYYEL TIG OEUYUATOANTTUCEG OTUYLEG
Nyov PDM ka1 mpaypotomolet evépyeleg ue Pdon ta Anedévta delypata.

void loop() {
// listen for Bluetooth Low Energy peripherals to connect:
BLEDevice central = BLE.central();
// if a central is connected to peripheral:
if (central) {
Serial.print("Connected to central: ");
flashLed(0, 0, 150);
unsigned long connectMillis = millis();
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// print the central's MAC address:
Serial.println(central.address());
// while the central is still connected to peripheral:
while (central.connected()) {
if (millis() - connectMillis > 5000) {
if (millis() - previousMillis > intervalMillis) {
environmentalSensor();
previousMillis = millis();
}
lightSensor();
tiltSensor();
fingerSensor();
mic();
readValues();
}
}

// when the central disconnects, print it out:
Serial.print(F("Disconnected from central: "));
Serial.println(central.address());
pixels.clear();

pixels.show();

Yuvaptnon Heprfariovrikdv AwsOntipov

H ovvdéptnon environmental Sensor() dwfalet tn Oeppokpacio, Tnv vypacio Kol tnv mieon
OO TOVE OVTIGTOLYOVE GO TAPEC KO EVIUEPMOVEL T avTioTOYX YopakTnploTikd BLE.

void environmentalSensor() {
float temperature = BARO.readTemperature();
float humidity = HTS.readHumidity();
float pressure = BARO.readPressure();

temperatureCharacteristic.writeValue((byte)temperature);
humidityCharacteristic.writeValue((byte)humidity);
pressureCharacteristic.writeValue((byte)pressure);
// print each of the sensor values
Serial.print("Temperature = ");
Serial.print(temperature);

Serial.print(" °C || ");

Serial.print("Humidity =");
Serial.print(humidity);

Serial.print(" % || ");

Serial.print("Pressure = ");
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Serial.print(pressure);
Serial.print(" kPa || ");
}

Yovaptnon Ontikov AtcOnmipov

H ovuvaptmon lightSensor() dafdlet Tig Tyég amdoToomg, Kivnong Kot ¥papatog and tov
aoOnmpa APDS9960 kot evnuepmvel To avtictoyyo yopoktnplotikd BLE.

void lightSensor() {
// Check if a proximity reading is available.
if (APDS.proximityAvailable()) {
proximity = APDS.readProximity();

// Check if a gesture reading is available
if (APDS.gestureAvailable()) {
int gesture = APDS.readGesture();
switch (gesture) {
case GESTURE_UP:

Serial.print("Detected UP gesture || ");
gestureCharacteristic.writevValue((byte)l);
break;

case GESTURE_DOWN:

Serial.print("Detected DOWN gesture || ");
gestureCharacteristic.writevalue((byte)2);
break;

case GESTURE_LEFT:

Serial.print("Detected LEFT gesture || ");
gestureCharacteristic.writevalue((byte)3);
break;

case GESTURE_RIGHT:
Serial.print("Detected RIGHT gesture |[|");
gestureCharacteristic.writeValue((byte)4);
break;

default:
break;
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// Check if a color reading is available
if (APDS.colorAvailable()) {
APDS.readColor(r, g, b);

}

// Print updates every 100 ms
if (millis() - lastUpdate > 250) {
lastUpdate = millis();

proximityCharacteristic.writeValue((byte)proximity);

redCharacteristic.writeValue((byte)r);
greenCharacteristic.writeValue((byte)g);
blueCharacteristic.writeValue((byte)b);
Serial.print("PR=");
Serial.print(proximity);

Serial.print(" || RGB=");
Serial.print(r);

Serial.print(",");

Serial.print(g);

Serial.print(",");
Serial.println(b);

Yuvaptnon AwsOntipa Kiiong

H ovvaptnon tiltSensor() dtapalet tig Tipég emtrdyvvong amd tov areOnmpa IMU (Inertial

Measurement Unit) kot virohoyilel yovieg pitch kot roll. Evnuepdvel ta avtictoryo xopaxtnplotikd

BLE.

void tiltSensor() {
float x, y, z;

if (IMU.accelerationAvailable()) {
IMU.readAcceleration(y, x, z);

resultPitch = sqrt((y * y) + (z * z));
resultPitch = x / resultPitch;

x_angle = atan(resultPitch);

roll = (x_angle * 180) / pi;

resultRoll = sqrt((x * x) + (z * z));
resultRoll = y / resultRoll;

y_angle = atan(resultRoll);

pitch = ((y_angle * 180) / pi);
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if (pitch < -35 && checkPitchUp == false) {

Serial.print("Up ||");
wristCharacteristic.writeValue((byte)l);
checkFlat = false;

checkPitchUp = true;

checkPitchDown = false;

checkRollLeft = false;

checkRollRight = false;

else if (pitch > 20 && checkPitchDown == false) {
Serial.print("Down |[|");
wristCharacteristic.writeValue((byte)2);
checkFlat = false;

checkPitchUp = false;

checkPitchDown = true;

checkRollLeft = false;

checkRollRight = false;

else if (roll < -20 && checkRollLeft == false) {
Serial.print("Left Roll |[|");
wristCharacteristic.writeValue((byte)3);
checkFlat = false;

checkPitchUp = false;

checkPitchDown = false;

checkRollLeft = true;

checkRollRight = false;

else if (roll > 20 && checkRollRight == false) {
Serial.print("Right Roll |[|");
wristCharacteristic.writeValue((byte)4);
checkFlat = false;

checkPitchUp = false;

checkPitchDown = false;

checkRollLeft = false;

checkRollRight = true;

} else if(pitch > -35 && pitch < 20 && roll > -20 &&

checkFlat == false) {

Serial.print("Flat ||");
wristCharacteristic.writeValue((byte)5);
checkFlat = true;

checkPitchUp = false;

checkPitchDown = false;

checkRollLeft = false;

checkRollRight = false;

roll < 20 &&
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Serial

Serial.
Serial.
Serial.
Serial.

Serial
*/

.print("Pitch = ");
print(pitch);
print("Deg [|");
print(" Roll = ");
print(roll);
.println("Deg");

Yovaptnon AweOnTipov AoKTOA®V

H ovvaptnon fingersensor() aviyvedel Ty migon ota daytoia, 6oL YivETal avayvmOon TOV
TILAOV amd ovaAoyKovg aicnTpeg Yo kébe daktudo. Evnuepdvel Ta avtioTot o YapoKTnpioTkd

BLE.

void fin

gerSensor() {

for (int i = 0; i < 4; i++) {
finger[i] = analogRead(fingerPin[i]);

swit
ca

ch (finger[i]) {

se 0:

Serial.print("Pressed! finger Num: ");
Serial.print(i);

Serial.print(" || ");
fingerCharacteristic.writeValue((byte)i);
break;

default:

}

//Serial.print("No Pressed! finger Num: ");
//fingerCharacteristic.writeValue((byte)6);
//Serial.println(i);

break;

//Serial.print("finger ");
//Serial.print(i);
//Serial.print(": ");
//Serial.println(finger[i]);

}

if (finger[@] == 0 && finger[1l] == 0 && finger[2] == 0 && finger[3

0) {

fingerCharacteristic.writevValue((byte)5);

}
}
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Yovaptnon AweOntipov ‘Hyov

O 7opoKATO KOOIKAG EMTPENEL TNV AVAYVOCT TOV OEG0UEVOV YOV OO TOV TUKVOTH
(buffer) ko v KoTnyoplomoinon Tovg ce ddpopa eminedo €vracng Myov. H ocvvdptnon
onPDMdata() exteieiton otov vapyovv dedouéva Myov dabécya Yo avayvoon. Apyukd, 1
petafintn bytesAvailable maipvel tov apBpd tov dwbécipumv bytes yio avdyvoon ord to PDM.
2 ovvéyela, to dedopéva ovayvopilovtal amd ToV TUKVOTH KOl 0mofnKeLOVIOL GTOV TVOKO
sampleBuffer. Eneidn] ta 6edopéva avamapiotovv 16-bit detypoto nyov (2 bytes ava deiypa), n
petapAintn samplesRead maipvel v Tiun tov bytesAvailable dia to 2, TpokeEVOD VA LTOLOYIGTEL
0 apBpdc Tev detypdTmv Nyov mov dPfdaotnkav. H cuvdptnon mic() eréyyel Ta dedopéva fyov
7OV J1UPACTNKOV KoL TO KOTIYOPLOTOIEL GE J1APOopa EMITEIA EVIUGTC X0V,

void onPDMdata() {
// Query the number of available bytes
int bytesAvailable = PDM.available();

// Read into the sample buffer
PDM.read(sampleBuffer, bytesAvailable);

// 16-bit, 2 bytes per sample
samplesRead = bytesAvailable / 2;
}
void mic() {
if (samplesRead) {

// Print samples to the serial monitor or plotter
for (int i = @; i < samplesRead; i++) {

//Serial.println(sampleBuffer([i]);

if (sampleBuffer[i] > 1500 && checkLevel5 == false) {
Serial.println("Sound Level 1");
checkLevell false;
checkLevel2 false;
checkLevel3 = false;
checkLeveld = false;
checkLevel5 true;
soundCharacteristic.writeValue((byte)5);

} else if (sampleBuffer[i] > 1200 && sampleBuffer[i] < 1500 &&

checkLeveld == false) {

Serial.println("Sound Level 4");
checkLevell = false;
checkLevel2 = false;
checkLevel3 = false;
checkLeveld = true;
checkLevel5 = false;
soundCharacteristic.writeValue((byte)4);

46



} else if (sampleBuffer[i] > 900 && sampleBuffer[i] < 1200 &&
checkLevel3 == false) {
Serial.println("Sound Level 3");
checklLevell = false;
checkLevel2 = false;
checkLevel3 true;
checkLeveld = false;
checkLevel5 = false;
soundCharacteristic.writeValue((byte)3);
} else if (sampleBuffer[i] > 600 && sampleBuffer[i] < 900 &&
checkLevel2 == false) {
Serial.println("Sound Level 2");
checkLevell = false;
checkLevel2 = true;
checkLevel3 = false;
checkLeveld = false;
checkLevel5 = false;
soundCharacteristic.writeValue((byte)2);
} else if (sampleBuffer[i] < 600 && checklLevell == false) {
Serial.println("Sound Level 1");

checkLevell = true;
checkLevel2 = false;
checkLevel3 = false;

checkLeveld = false;
checkLevel5 = false;
soundCharacteristic.writeValue((byte)l);
}
}

// Clear the read count
samplesRead = 0;
}
}

Yovaptnon Awfdopotos TINAV 16000V aTd EPapuroy

H ovvdptnon readValues() avoropfavel va Stofacet Tig TILES SIAPOPOV YOPAKTNPLOTIKMOV
OV TPOEPYOVTAL OO 0. EQPUPUOYN Kol VO, EKTEAECEL TIG avtioTouyec evépyeles. Edv éva
YOPOKTNPLOTIKO £XEL EYYPAPEL, TOTE OLaPAlETOL 1 TYH TOV Kot 0vEAOYOL e VTNV, EVEPYOTOLOVVTOL
N OLEVEPYOTTOLOVVTOL Ol OVTIGTOLXOlL PMTEWVOL dOgiktec. o mapddetypo, €6v TO YOPAKTINPIOTIKO
ledOnCharacteristic éygt eyypagei kot m T sivar 0x01, téte OAOL Ol QTEWOL dEiKTEG
gvepyomorovvtal kot pubuiletor n avtiotoyn Tiun ypodpatog (red, green, blue). Avtiotolya, av To
yopaktnplotiko ledOffCharacteristic £xet eyypaget ko 1 tipn eivan 0x01, tote amevepyomolovvTal
OM01 01 OTEWVOL delKTES.
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void readValues() {

if (redLedCharacteristic.written()) {

// yes, get the value, characteristic is 1 byte so use byte value

byte value = 0;

redLedCharacteristic.readValue(value);

if (value & ox01) {
red = 150;
Serial.print("Red Value
updatelLedColor();

150 || ");

}
if (value & 0x02) {

red = 0;
Serial.print("Red Value
updateLedColor();

e |1");

}
}

if (greenLedCharacteristic.written()) {

// yes, get the value, characteristic is 1 byte so use byte value

byte value = 0;

greenLedCharacteristic.readValue(value);

if (value & 0x01) {
green = 150;
Serial.print("Green Value
updateLedColor();

150 || ");

}
if (value & 0x02) {

green = 0;
Serial.print("Green Value
updateLedColor();

o[l ");

}
}

if (bluelLedCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
blueLedCharacteristic.readValue(value);
if (value & 0x01) {
blue = 150;
Serial.print("Blue Value = 150 || ");
updatelLedColor();

}
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if (value & 0x02) {
blue = 9;
Serial.println("Blue Value = 0 || ");
updateLedColor();
}
}

if (ledOnCharacteristic.written()) {

// yes, get the value, characteristic is 1 byte so use byte value

byte value = 0;

ledOnCharacteristic.readvalue(value);

if (value & ox01) {

for (int 1 =0; i < 6; i++) {

pixels.setPixelColor(i, pixels.Color(red, green, blue));
pixels.show();

}
LedAllOn = true;
LedTopOn = false;

LedBottomOn = false;
LedLeftTopOn = false;
LedLeftBottomOn = false;
LedRightTopOn = false;
LedRightBottomOn = false;
Serial.print("All On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");

if (ledOffCharacteristic.written()) {

// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledOffCharacteristic.readValue(value);
if (value & 0x01) {

pixels.clear();

pixels.show();

Serial.print("All Off || ");

LedAllOn = false;

LedTopOn = false;

LedBottomOn = false;

LedLeftTopOn = false;
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LedLeftBottomOn = false;
LedRightTopOn = false;
LedRightBottomOn = false;

}
}

if (ledTopCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledTopCharacteristic.readValue(value);
if (value & ox01) {
LedTopOn = true;
LedAllOn = false;
pixels.setPixelColor(®, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Top On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
}
if (value & 0x02) {
pixels.setPixelColor(®, pixels.Color(@, 0, 0));
pixels.show();
LedTopOn = false;
Serial.print("Top Off || ");

if (ledBottomCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledBottomCharacteristic.readValue(value);
if (value & 0x01) {
LedBottomOn = true;
LedAllOn = false;
pixels.setPixelColor(3, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Bottom On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);

Serial.print(",");



Serial.print(blue);
Serial.print(" || ");
¥
if (value & 0x02) {
LedBottomOn = false;
pixels.setPixelColor(3, pixels.Color(e, 0, 9));
pixels.show();
Serial.print("Bottom Off || ");

if (ledLeftTopCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledLeftTopCharacteristic.readValue(value);
if (value & 0x01) {
LedLeftTopOn = true;
LedAllOn = false;
pixels.setPixelColor(5, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Left Top On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
}
if (value & 0x02) {
LedLeftTopOn = false;
pixels.setPixelColor(5, pixels.Color(e, 0, 9));
pixels.show();
Serial.print("Left Top Off || ");

if (ledLeftBottomCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledLeftBottomCharacteristic.readvalue(value);
if (value & 0x01) {
LedLeftBottomOn = true;
LedAllOn = false;
pixels.setPixelColor(4, pixels.Color(red, green, blue));
pixels.show();



Serial.print("Left Bottom On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
¥
if (value & 0x02) {
LedLeftBottomOn = false;
pixels.setPixelColor(4, pixels.Color(e, 0, 9));
pixels.show();

Serial.print("Left Bottom Off || ");

if (ledRightTopCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledRightTopCharacteristic.readValue(value);
if (value & 0x01) {
LedRightTopOn = true;
LedAllOn = false;
pixels.setPixelColor(1l, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Right Top On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
}
if (value & 0x02) {
LedRightTopOn = false;
pixels.setPixelColor(1l, pixels.Color(e, 0, 9));
pixels.show();
Serial.print("Right Top Off || ");

if (ledRightBottomCharacteristic.written()) {
// yes, get the value, characteristic is 1 byte so use byte value
byte value = 0;
ledRightBottomCharacteristic.readValue(value);



if (value & 0x01) {
LedRightBottomOn = true;
LedAllOn = false;
pixels.setPixelColor(2, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Right Bottom On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
}
if (value & 0x02) {
LedRightBottomOn = false;
pixels.setPixelColor(2, pixels.Color(e, 0, 0));
pixels.show();
Serial.print("Right Bottom Off || ");

Yuovaptnon Aertovpyiog LED

H ovuvaptnon updateLedColor() eiéyxer tic petofAntég LedAllOn, LedTopOn,
LedBottomOn, LedLeftTopOn, LedLeftBottomOn, LedRightTopOn, LedRightBottomOn «ou €dv
Kol omd aVTEG eivat true, TOTE EVIIUEPMVEL TO YPOUO TOV AVTIGTOL®OV POTEWVOV JEIKTOV. AVTO
yiveton pe ™ xpnon g Prodnkng pixels kot v kKinon g pebodov setPixelColor(). Exiong,
EKTUTAOVOVTOL UNVOLOTO TOV TEPLEXOLV TTOLO YPDLLOL TTOV EVIUEPDONKE.

H ovvapton flashLed() avapoofrvel toug gmtevoig deikTeg 68 CUYKEKPILEVO PO
(mov divetal mg dpIGHa TN GVVAPTNON) Y10, SLAPOPA YPOVIKA SLOGTHIATO, YPTCLULOTOLDVTAG TIC
uebodovg setPixelColor(), clear(), show() kot T cuvaptnon delay().

void updatelLedColor() {
if (LedAllOn == true) {

for (int 1 = 0; i < 6; i++) {
pixels.setPixelColor(i, pixels.Color(red, green, blue));
pixels.show();

}

Serial.print("Update Color, All On, Color:");

Serial.print(red);

Serial.print(",");

Serial.print(green);

Serial.print(",");
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Serial.
Serial.

}

print(blue);
print(" || ");

if (LedTopOn == true) {

pixels.
pixels.
Serial.
Serial.
.print(",");
Serial.

Serial

Serial

}

setPixelColor(@, pixels.Color(red, green, blue));
show();

print("Update Color, Top On, Color:");
print(red);

print(green);

.print(",");
Serial.
Serial.

print(blue);
print(" [| ");

if (LedBottomOn == true) {

pixels.
pixels.
Serial.
Serial.
Serial.
.print(green);
Serial.
Serial.
Serial.

Serial

}

setPixelColor(3, pixels.Color(red, green, blue));
show();

print("Update Color, Bottom On, Color:");
print(red);

print(",");
print(",");
print(blue);
print(" [ ");

if (LedLeftTopOn == true) {

pixels.
pixels.
Serial.
Serial.

Serial

}

setPixelColor(5, pixels.Color(red, green, blue));
show();

print("Update Color, Left Top On, Color:");
print(red);

.print(",");
Serial.
Serial.
Serial.
Serial.

print(green);
print(",");
print(blue);

print(" [ ");

if (LedLeftBottomOn == true) {

pixels.
pixels.
Serial.
Serial.
Serial.
Serial.
Serial.
.print(blue);

Serial

setPixelColor(4, pixels.Color(red, green, blue));
show();

print("Update Color, Left Bottom On, Color:");
print(red);

print(",");

print(green);

print(",");
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Serial.print(" || ");
¥
if (LedRightTopOn == true) {
pixels.setPixelColor(1l, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Update Color, Right Top On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
¥
if (LedRightBottomOn == true) {
pixels.setPixelColor(2, pixels.Color(red, green, blue));
pixels.show();
Serial.print("Update Color, Right Bottom On, Color:");
Serial.print(red);
Serial.print(",");
Serial.print(green);
Serial.print(",");
Serial.print(blue);
Serial.print(" || ");
¥

}
void flashLed(int red, int green, int blue) {

for (int 1 = 0; i < 6; i++) {
pixels.setPixelColor(i, pixels.Color(red, green, blue));
pixels.show();
delay(200);

}

delay(200);

pixels.clear();

pixels.show();

delay(200);

for (int 1 = 0; i < 6; i++) {
pixels.setPixelColor(i, pixels.Color(red, green, blue));
pixels.show();

}

delay(200);

pixels.clear();

pixels.show();

delay(200);

for (int i = 0; i < 6; i++) {
pixels.setPixelColor(i, pixels.Color(red, green, blue));



pixels.show();
¥
delay(200);
pixels.clear();
pixels.show();
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XYMIIEPAXMATA

Mo ™ Mym eUmEPIGTATOUEVOY GUUTEPAGUATOV dlopyavmbnie pio dokiun Asttovpyiag.
O1 ypfioteg G Enpene va a&loAOYHGOVV TNV EPAPUOYTH TOL YOVTIOD, TN GUVOEGILOTNTO LE TNV
€QOpPLOYY, KaBdOG Kot TIc TANpoopie Tov gppaviCovrol amd TV EQaPLOY.

Katomv g dokiung, ohdkinpo 1o project érafe Oeticd oydla Kot ovayvopiotKoy ot
duvartotnTEG TOL VITAPYOLVY Kat 1| TANODPA EPapLOYDVY TOL UTopel va ypnoiomomBet To yavtt. Ot
YPNOTEG PPNKaV TOAD YPNGIUES TIC TANPOPOPIEG TV TEPPUALOVTIKDOV GUVONKDV Y10l TOV YDPO TOV
YPTOLLOTOLOVV T1 GLUGKELT), KAOADG Kol TOV QMTIGUO OV givor YPNGLLOG Y10 TEPIGTAGELS YOUNANG
QeOTEWVOTNTAG. Ol QOVNTIKEG EVTOAES GLYKEVIPOGOY TOAD DETIKA GYOAL KOOMG 01 SUVOTOTNTEG
glval omeploploTeg 6 GLVOVAGHIO GUVIECSILOTNTA YOVTIOV-EPAPHLOYNG.

AopPavovtog vIOYY To GYOALL TOL EYVay OAAG KOL TIG YEVIKOTEPEG TTOPATNPNOELS KATA
T S18pKELD TNG KATOOKELNG, Ol TPOTAGELS Y10 ENEKTACT] TOV SVVATOTHTOV Elval ol TapakdTm. To
Bacikdtepo KOUUATL TOV PEATIOCE®Y QPOPA GTNV OOENCT TOV POVNTIKOV EVIOADV TO 01010
ouvdéetan kat pe v avénon g uvnung ROM tov eleykrtn. EmmAéov, éywvav npotdoelg yio tnv
aflonoinon tv TAnpoeoptdv mov AopPdavovior amd 1o Yavti, ®dote va dnpiovpyndodv
OVTOUOTOTIOINUEVEG OlEPYACIEC 1) KOO KO VO YIVETOL TANKTPOAOYNON KEWEVOUL.

Ocov agopd 10 TEYVIKO KOPpATL, Bo pmopovoe og emOUEVO G6TAOI0 Vo Tpoctefovv
neplocOTEPOL ausbnTrpeg ot omoiol Ba Exavav Eleyyo otV LYElX TOL YPNOTH, T.Y. GONTIPES
KapSOKOV TOAU®DY, o&uydvov, K.0. ol omoiot eumiovtifovv TG SLVATOTNTEG TOV YOVTIOD Kot
BonBovv tov yprotn.
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ITAPAPTHMA

/* Copyright 2023 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

#include <TensorFlowlLite.h>

#include "audio_provider.h"

#include "command_responder.h"

#include "feature_provider.h"

#include "main_functions.h"

#include "micro_features_micro_model settings.h"
#include "micro_features_model.h"

#include "recognize_commands.h"

#include "tensorflow/lite/micro/micro_interpreter.h"
#include "tensorflow/lite/micro/micro_log.h"
#include "tensorflow/lite/micro/micro_mutable op_resolver.h"
#include "tensorflow/lite/micro/system setup.h"
#include "tensorflow/lite/schema/schema_generated.h"

#undef PROFILE_MICRO_SPEECH

// Globals, used for compatibility with Arduino-style sketches.
namespace {

const tflite::Model* model = nullptr;

tflite::Microlnterpreter* interpreter = nullptr;

TfLiteTensor* model _input = nullptr;

FeatureProvider* feature_provider = nullptr;

RecognizeCommands* recognizer = nullptr;

int32_t previous_time = 0;
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// Create an area of memory to use for input, output, and intermediate
arrays.

// The size of this will depend on the model you're using, and may need to
be

// determined by experimentation.

constexpr int kTensorArenaSize = 10 * 1024;

// Keep aligned to 16 bytes for CMSIS

alignas(16) uint8_t tensor_arena[kTensorArenaSize];

int8_t feature_buffer[kFeatureElementCount];

int8_t* model input_buffer = nullptr;

} // namespace

// The name of this function is important for Arduino compatibility.
void setup() {
tflite::InitializeTarget();

// Map the model into a usable data structure. This doesn't involve any
// copying or parsing, it's a very lightweight operation.
model = tflite::GetModel(g _model);
if (model->version() != TFLITE_SCHEMA_ VERSION) {
MicroPrintf(
"Model provided is schema version %d not equal "
"to supported version %d.",
model->version(), TFLITE_SCHEMA VERSION);
return;

}

// Pull in only the operation implementations we need.

// This relies on a complete list of all the ops needed by this graph.
// An easier approach is to just use the AllOpsResolver, but this will
// incur some penalty in code space for op implementations that are not
// needed by this graph.

//

// tflite::AllOpsResolver resolver;

// NOLINTNEXTLINE(runtime-global-variables)

static tflite::MicroMutableOpResolver<4> micro_op_resolver;

if (micro_op_resolver.AddDepthwiseConv2D() != kTfLiteOk) {

return;

}

if (micro_op_resolver.AddFullyConnected() != kTfLiteOk) {
return;

}

if (micro_op_resolver.AddSoftmax() != kTfLiteOk) {
return;

}
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if (micro_op_resolver.AddReshape() != kTfLiteOk) {
return;

// Build an interpreter to run the model with.
static tflite::MicroInterpreter static_interpreter(

model, micro_op_resolver, tensor_arena, kTensorArenaSize);
interpreter = &static_interpreter;

// Allocate memory from the tensor_arena for the model's tensors.
TfLiteStatus allocate status = interpreter->AllocateTensors();
if (allocate_status != kTfLiteOk) {
MicroPrintf("AllocateTensors() failed");
return;

// Get information about the memory area to use for the model's input.
model_input = interpreter->input(0);
if ((model_input->dims->size != 2) || (model input->dims->data[@] != 1)

(model_input->dims->data[1] !=

(kFeatureSliceCount * kFeatureSliceSize)) ||

(model_input->type != kTfLiteInt8)) {
MicroPrintf("Bad input tensor parameters in model");
return;

}

model_input_buffer = model_input->data.int8;

// Prepare to access the audio spectrograms from a microphone or other
source
// that will provide the inputs to the neural network.
// NOLINTNEXTLINE(runtime-global-variables)
static FeatureProvider static_feature provider(kFeatureElementCount,
feature_buffer);
feature provider = &static_feature provider;

static RecognizeCommands static_recognizer;
recognizer = &static_recognizer;

previous_time = 0;
// start the audio
TfLiteStatus init_status = InitAudioRecording();

if (init_status != kTfLiteOk) {
MicroPrintf("Unable to initialize audio");
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return;

MicroPrintf("Initialization complete");

}

// The name of this function is important for Arduino compatibility.
void loop() {
#ifdef PROFILE_MICRO_SPEECH
const uint32_t prof start = millis();
static uint32_t prof_count = 0;
static uint32_t prof_sum = 0;
static uint32_t prof_min = std::numeric_limits<uint32_t>::max();
static uint32_t prof_max = 0;
#endif // PROFILE_MICRO_SPEECH

// Fetch the spectrogram for the current time.
const int32_t current_time = LatestAudioTimestamp();
int how_many_new_slices = 0;
TfLiteStatus feature status = feature provider->PopulateFeatureData(
previous_time, current_time, &how_many_new_slices);
if (feature_status != kTfLiteOk) {
MicroPrintf("Feature generation failed");
return;
}
previous_time += how_many new_slices * kFeatureSliceStrideMs;
// If no new audio samples have been received since last time, don't
bother
// running the network model.
if (how_many _new_slices == @) {
return;

}

// Copy feature buffer to input tensor
for (int 1 = @; i < kFeatureElementCount; i++) {
model input_buffer[i] = feature_buffer[i];

}

// Run the model on the spectrogram input and make sure it succeeds.
TfLiteStatus invoke_ status = interpreter->Invoke();
if (invoke_status != kTfLiteOk) {

MicroPrintf("Invoke failed");

return;

}
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// Obtain a pointer to the output tensor
TfLiteTensor* output = interpreter->output(0);
// Determine whether a command was recognized based on the output of
inference
const char* found_command = nullptr;
uint8_t score = 0;
bool is new _command = false;
TfLiteStatus process_status = recognizer->ProcessLatestResults(
output, current_time, &found_command, &score, &is_new_command);
if (process_status != kTfLiteOk) {
MicroPrintf("RecognizeCommands: :ProcessLatestResults() failed");
return;
}
// Do something based on the recognized command. The default
implementation
// just prints to the error console, but you should replace this with
your
// own function for a real application.
RespondToCommand(current_time, found command, score, is_new_command);

#ifdef PROFILE_MICRO_SPEECH
const uint32_t prof_end = millis();
if (++prof_count > 10) {
uint32_t elapsed = prof_end - prof_start;
prof_sum += elapsed;
if (elapsed < prof_min) {
prof_min = elapsed;
¥
if (elapsed > prof_max) {
prof _max = elapsed;
}
if (prof_count % 300 == 0) {
MicroPrintf("## time: min %dms max %dms avg %dms", prof min,
prof_max,
prof_sum / prof_count);
}
}
#endif // PROFILE _MICRO_SPEECH

}

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at
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http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#if defined(ARDUINO) && !defined(ARDUINO_ARDUINO_NANO33BLE)
#define ARDUINO_EXCLUDE_CODE
#endif // defined(ARDUINO) && !defined(ARDUINO_ARDUINO NANO33BLE)

#ifndef ARDUINO_EXCLUDE_CODE

#include <algorithm>
#include <cmath>

#include "PDM.h"

#include "audio_provider.h"

#include "micro_features_micro_model settings.h"
#include "tensorflow/lite/micro/micro_log.h"
#include "test_over_serial/test over_serial.h"

using namespace test_over_serial;

namespace {

bool g is audio_initialized = false;

// An internal buffer able to fit 16x our sample size
constexpr int kAudioCaptureBufferSize = DEFAULT_PDM_BUFFER_SIZE * 16;
intl6_t g audio_capture buffer[kAudioCaptureBufferSize];

// A buffer that holds our output

intl6_t g audio output buffer[kMaxAudioSampleSize];

// Mark as volatile so we can check in a while loop to see if
// any samples have arrived yet.

volatile int32_t g latest_audio_timestamp = 0;

// test_over_serial sample index

uint32_t g _test _sample_index;

// test over_serial silence insertion flag

bool g test_insert_silence = true;

} // namespace

void CaptureSamples() {
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// This is how many bytes of new data we have each time this is called
const int number_of samples = DEFAULT_PDM BUFFER_SIZE / 2;
// Calculate what timestamp the last audio sample represents
const int32_t time_in ms =
g latest_audio_timestamp +
(number_of_samples / (kAudioSampleFrequency / 1000));
// Determine the index, in the history of all samples, of the last
sample
const int32_t start_sample_offset =
g latest_audio_timestamp * (kAudioSampleFrequency / 1000);
// Determine the index of this sample in our ring buffer
const int capture_index = start_sample_offset % kAudioCaptureBufferSize;
// Read the data to the correct place in our buffer
int num_read =
PDM.read(g_audio_capture_buffer + capture_index,
DEFAULT_PDM_BUFFER_SIZE);
if (num_read != DEFAULT_PDM BUFFER_SIZE) {
MicroPrintf ("### short read (%d/%d) @%dms", num_read,
DEFAULT_PDM_BUFFER_SIZE, time_in ms);
while (true) {
// NORETURN

}
}

// This is how we let the outside world know that new audio data has
arrived.
g _latest _audio_timestamp = time_in_ms;

}

TfLiteStatus InitAudioRecording() {
if (!g_is_audio_initialized) {
// Hook up the callback that will be called with each sample
PDM.onReceive(CaptureSamples);
// Start listening for audio: MONO @ 16KHz
PDM.begin(1l, kAudioSampleFrequency);
// gain: -2@db (min) + 6.5db (13) + 3.2db (builtin) = -10.3db
PDM. setGain(13);
// Block until we have our first audio sample
while (!g_latest_audio_timestamp) {
}

g is audio_initialized = true;

return kTfLiteOk;
}
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TfLiteStatus GetAudioSamples(int start_ms, int duration_ms,
int* audio_samples_size, intl6_t**

audio_samples) {

// This next part should only be called when the main thread notices
that the

// latest audio sample data timestamp has changed, so that there's new
data

// in the capture ring buffer. The ring buffer will eventually wrap
around and

// overwrite the data, but the assumption is that the main thread is
checking

// often enough and the buffer is large enough that this call will be
made

// before that happens.

// Determine the index, in the history of all samples, of the first
// sample we want
const int start_offset = start_ms * (kAudioSampleFrequency / 1000);
// Determine how many samples we want in total
const int duration_sample count =
duration_ms * (kAudioSampleFrequency / 1000);
for (int i = @; i < duration_sample count; ++i) {
// For each sample, transform its index in the history of all samples
into
// its index in g audio_capture_buffer
const int capture_index = (start_offset + i) %
kAudioCaptureBufferSize;
// Write the sample to the output buffer
g _audio_output_buffer[i] = g_audio_capture_buffer[capture_index];

}

// Set pointers to provide access to the audio
*audio_samples size = duration_sample count;
*audio_samples = g_audio_output_buffer;

return kTfLiteOk;

namespace {

void InsertSilence(const size t len, intl6_t value) {
for (size t i = 0; i < len; i++) {
const size_t index = (g_test_sample_index + 1) %
kAudioCaptureBufferSize;
g _audio_capture_buffer[index] = value;
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}

g_test sample_index += len;

}

int32 t ProcessTestInput(TestOverSerial& test) {
constexpr size t samples_16ms = ((kAudioSampleFrequency / 1000) * 16);

InputHandler handler = [](const InputBuffer* const input) {
if (@ == input->offset) {
// don't insert silence
g _test_insert_silence = false;

}

for (size_t i = @; i < input->length; i++) {
const size_t index = (g_test_sample_index + i) %
kAudioCaptureBufferSize;
g audio_capture_buffer[index] = input->data.intl6[i];
}

g test _sample_index += input->length;

if (input->total == (input->offset + input->length)) {
// allow silence insertion again
g _test _insert_silence = true;

}

return true;

¥
test.ProcessInput(&handler);

if (g_test_insert_silence) {
// add 1éms of silence just like the PDM interface
InsertSilence(samples_16ms, 0);

}

// Round the timestamp to a multiple of 64ms,

// This emulates the PDM interface during inference processing.

g latest audio_timestamp = (g_test _sample_index / (samples_1léms * 4)) *
64;

return g_latest_audio_timestamp;

}

} // namespace

int32_t LatestAudioTimestamp() {
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TestOverSerial& test =
TestOverSerial::Instance(kAUDIO_PCM_16KHZ_MONO_S16);
if (!test.IsTestMode()) {
// check serial port for test mode command
test.ProcessInput(nullptr);
}
if (test.IsTestMode()) {
if (g_is_audio_initialized) {
// stop capture from hardware
PDM.end();
g is_audio_initialized = false;
g_test_sample_index =
g latest_audio_timestamp * (kAudioSampleFrequency / 1000);
}
return ProcessTestInput(test);
} else {
// CaptureSamples() updated the timestamp
return g_latest_audio_timestamp;

}
// NOTREACHED

#endif // ARDUINO_EXCLUDE_CODE
/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#if defined(ARDUINO) && !defined(ARDUINO_ARDUINO_NANO33BLE)
#define ARDUINO_EXCLUDE_CODE
#endif // defined(ARDUINO) && !defined(ARDUINO_ARDUINO NANO33BLE)

#ifndef ARDUINO_EXCLUDE_CODE

69



#include "Arduino.h"
#include "command_responder.h"
#include "tensorflow/lite/micro/micro_log.h"

// Toggles the built-in LED every inference, and lights a colored LED
depending

// on which word was detected.

void RespondToCommand(int32_t current_time, const char* found_command,

uint8_t score, bool is_new_command) {

static bool is_initialized = false;
if (lis_initialized) {

}

pinMode (LED_BUILTIN, OUTPUT);

// Pins for the built-in RGB LEDs on the Arduino Nano 33 BLE Sense
pinMode(LEDR, OUTPUT);

pinMode(LEDG, OUTPUT);

pinMode (LEDB, OUTPUT);

// Ensure the LED is off by default.

// Note: The RGB LEDs on the Arduino Nano 33 BLE

// Sense are on when the pin is LOW, off when HIGH.
digitalWrite(LEDR, HIGH);

digitalWrite(LEDG, HIGH);

digitalWrite(LEDB, HIGH);

is_initialized = true;

static int32_t last_command_time = 0;
static int count = ©;

if (is_new_command) {

MicroPrintf("Heard %s (%d) @%dms", found command, score,

current_time);

// If we hear a command, light up the appropriate LED
digitalWrite(LEDR, HIGH);
digitalWrite(LEDG, HIGH);
digitalWrite(LEDB, HIGH);

if (found_command[@] == 'y') {
digitalWrite(LEDG, LOW); // Green for yes

} else if (found_command[@] == 'n') {
digitalWrite(LEDR, LOW); // Red for no

} else if (found _command[@] == 'u') {
digitalWrite(LEDB, LOW); // Blue for unknown
} else {

// silence
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last_command_time = current_time;

}

// If last_command_time is non-zero but was >3 seconds ago, zero it
// and switch off the LED.
if (last_command_time != 0) {
if (last_command_time < (current_time - 3000)) {
last_command_time = 0;
digitalWrite(LEDR, HIGH);
digitalWrite(LEDG, HIGH);
digitalWrite(LEDB, HIGH);
}
}

// Otherwise, toggle the LED every time an inference is performed.
++count;
if (count & 1) {
digitalWrite(LED_BUILTIN, HIGH);
} else {
digitalWrite(LED_BUILTIN, LOW);
}
}

#endif // ARDUINO EXCLUDE_CODE
/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#if defined(ARDUINO) && !defined(ARDUINO_ARDUINO_NANO33BLE)
#define ARDUINO_EXCLUDE_CODE
#endif // defined(ARDUINO) && !defined(ARDUINO_ARDUINO NANO33BLE)
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#ifndef ARDUINO_EXCLUDE_CODE

#include "Arduino.h"
#include "command_responder.h"
#include "tensorflow/lite/micro/micro_log.h"

// Toggles the built-in LED every inference, and lights a colored LED
depending

// on which word was detected.

void RespondToCommand(int32_t current_time, const char* found_command,

uint8 t score, bool is_new_command) {

static bool is_initialized = false;
if (lis_initialized) {

}

pinMode(LED_BUILTIN, OUTPUT);

// Pins for the built-in RGB LEDs on the Arduino Nano 33 BLE Sense
pinMode(LEDR, OUTPUT);

pinMode(LEDG, OUTPUT);

pinMode(LEDB, OUTPUT);

// Ensure the LED is off by default.

// Note: The RGB LEDs on the Arduino Nano 33 BLE

// Sense are on when the pin is LOW, off when HIGH.
digitalWrite(LEDR, HIGH);

digitalWrite(LEDG, HIGH);

digitalWrite(LEDB, HIGH);

is_initialized = true;

static int32_t last_command_time = 0;
static int count = 0;

if (is_new_command) {

MicroPrintf("Heard %s (%d) @%dms", found_command, score,

current_time);

// If we hear a command, light up the appropriate LED
digitalWrite(LEDR, HIGH);
digitalWrite(LEDG, HIGH);
digitalWrite(LEDB, HIGH);

if (found_command[@] == 'y') {
digitalWrite(LEDG, LOW); // Green for yes

} else if (found_command[@] == 'n') {
digitalWrite(LEDR, LOW); // Red for no

} else if (found command[@] == 'u') {
digitalWrite(LEDB, LOW); // Blue for unknown

} else {
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// silence

last_command_time = current_time;

}

// If last_command_time is non-zero but was >3 seconds ago, zero it
// and switch off the LED.
if (last_command_time != 0) {
if (last_command_time < (current_time - 3000)) {
last_command_time = 0;
digitalWrite(LEDR, HIGH);
digitalWrite(LEDG, HIGH);
digitalWrite(LEDB, HIGH);
}
}

// Otherwise, toggle the LED every time an inference is performed.
++count;
if (count & 1) {
digitalWrite(LED_BUILTIN, HIGH);
} else {
digitalWrite(LED_BUILTIN, LOW);
}
}

#endif // ARDUINO EXCLUDE_CODE
/* Copyright 2019 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#include "main_functions.h"

73



// Arduino automatically calls the setup() and loop() functions in a
sketch, so

// where other systems need their own main routine in this file, it can be
left

// empty.

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_AUDIO_PROVIDER H_
#define TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_AUDIO PROVIDER H_

#include "tensorflow/lite/c/common.h"

// This is an abstraction around an audio source like a microphone, and is
// expected to return 16-bit PCM sample data for a given point in time.
The

// sample data itself should be used as quickly as possible by the caller,
since

// to allow memory optimizations there are no guarantees that the samples
won't

// be overwritten by new data in the future. In practice, implementations
should

// ensure that there's a reasonable time allowed for clients to access the
data

// before any reuse.

// The reference implementation can have no platform-specific
dependencies, so

// it just returns an array filled with zeros. For real applications, you
should
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// ensure there's a specialized implementation that accesses hardware
APIs.
TfLiteStatus GetAudioSamples(int start_ms, int duration_ms,

int* audio_samples _size, intl6_ t**
audio_samples);

// Returns the time that audio data was last captured in milliseconds.
There's

// no contract about what time zero represents, the accuracy, or the
granularity

// of the result. Subsequent calls will generally not return a lower
value, but

// even that's not guaranteed if there's an overflow wraparound.

// The reference implementation of this function just returns a constantly
// incrementing value for each call, since it would need a non-portable
platform

// call to access time information. For real applications, you'll need to
write

// your own platform-specific implementation.

int32_t LatestAudioTimestamp();

// Starts audio capture
TfLiteStatus InitAudioRecording();

#endif // TENSORFLOW_LITE MICRO EXAMPLES MICRO_SPEECH AUDIO_PROVIDER H
/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_AUDIO PROVIDER H_
#define TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH AUDIO PROVIDER H_
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#include "tensorflow/lite/c/common.h"

// This is an abstraction around an audio source like a microphone, and 1is
// expected to return 16-bit PCM sample data for a given point in time.
The
// sample data itself should be used as quickly as possible by the caller,
since
// to allow memory optimizations there are no guarantees that the samples
won't
// be overwritten by new data in the future. In practice, implementations
should
// ensure that there's a reasonable time allowed for clients to access the
data
// before any reuse.
// The reference implementation can have no platform-specific
dependencies, so
// it just returns an array filled with zeros. For real applications, you
should
// ensure there's a specialized implementation that accesses hardware
APTs.
TfLiteStatus GetAudioSamples(int start_ms, int duration_ms,

int* audio_samples size, intl6_ t**
audio_samples);

// Returns the time that audio data was last captured in milliseconds.
There's

// no contract about what time zero represents, the accuracy, or the
granularity

// of the result. Subsequent calls will generally not return a lower
value, but

// even that's not guaranteed if there's an overflow wraparound.

// The reference implementation of this function just returns a constantly
// incrementing value for each call, since it would need a non-portable
platform

// call to access time information. For real applications, you'll need to
write

// your own platform-specific implementation.

int32_t LatestAudioTimestamp();

// Starts audio capture
TfLiteStatus InitAudioRecording();

#endif // TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_AUDIO_PROVIDER_H_

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.
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Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and
limitations under the License.

#include "feature_provider.h"

#include "audio_provider.h"

#include "micro_features_micro_features_generator.h"
#include "micro_features_micro_model settings.h"
#include "tensorflow/lite/micro/micro_log.h"

FeatureProvider: :FeatureProvider(int feature_size, int8_ t* feature_data)

: feature_size (feature_size),
feature_data_ (feature_data),
is_first_run_(true) {
// Initialize the feature data to default values.
for (int n = @; n < feature_size ; ++n) {
feature_data_[n] = 0;
}

FeatureProvider: :~FeatureProvider() {}

TfLiteStatus FeatureProvider::PopulateFeatureData(int32_t last time_in_ms,

int32_t time_in ms,
int*
how_many_new_slices) {
if (feature_size_!= kFeatureElementCount) {
MicroPrintf("Requested feature_data_ size %d doesn't match %d",
feature_size , kFeatureElementCount);
return kTfLiteError;

// Quantize the time into steps as long as each window stride, so we

can
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// figure out which audio data we need to fetch.
const int last step = (last time _in ms / kFeatureSliceStrideMs);
// Number of new 20ms slices from which we can take 3@ms samples
int slices_needed =
((((time_in_ms - last time_in ms) - kFeatureSliceDurationMs) *
kFeatureSliceStrideMs) /
kFeatureSliceStrideMs +
kFeatureSliceStrideMs) /
kFeatureSliceStrideMs;
// If this is the first call, make sure we don't use any cached

information.

if (is_first_run_) {
TfLiteStatus init_status = InitializeMicroFeatures();
if (init_status != kTfLiteOk) {
return init_status;
}
is first run_ = false;
return kTfLiteOk;
¥
if (slices_needed > kFeatureSliceCount) {
slices_needed = kFeatureSliceCount;
¥
if (slices_needed == 0) {
return kTfLiteOk;
¥

*how_many_new_slices = slices_needed;

const int slices to _keep = kFeatureSliceCount - slices needed;
const int slices_to_drop = kFeatureSliceCount - slices_to_keep;
// If we can avoid recalculating some slices, just move the existing

data

// up in the spectrogram, to perform something like this:
// last time = 80ms current time = 120ms

/] === + R +

// | data@2ems | --> | data@eems |

/] - - + -- i +

// | data@4ems | -- --> | data@sems |

/] - - + -—- -- i +

// | data@eems | -- -- | <empty> |

/] +-----=---=- + -- R +

// | data@sems | -- |  <empty> |

/] +-----=---=- + R +
if (slices_to keep > 0) {

for (int dest_slice = @; dest _slice < slices to keep; ++dest slice) {

int8_t* dest_slice_data =
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feature_data_ + (dest_slice * kFeatureSliceSize);
const int src_slice = dest_slice + slices_to_drop;
const int8 t* src_slice _data =
feature_data_ + (src_slice * kFeatureSliceSize);
for (int i = @; i < kFeatureSliceSize; ++i) {
dest _slice data[i] = src_slice_data[i];
}
}
}
// Any slices that need to be filled in with feature data have their
// appropriate audio data pulled, and features calculated for that
slice.
if (slices_needed > 0) {
for (int new_slice = slices_to_keep; new_slice < kFeatureSliceCount;
++new_slice) {
const int new_step = last_step + (new_slice - slices_to_keep);
const int32_t slice_start ms = (new_step * kFeatureSliceStrideMs);
intl6_t* audio_samples = nullptr;
int audio_samples size = 0;
GetAudioSamples(slice start_ms, kFeatureSliceDurationMs,
&audio_samples_size, &audio_samples);
constexpr int wanted =
kFeatureSliceDurationMs * (kAudioSampleFrequency / 1000);
if (audio_samples_size != wanted) {
MicroPrintf("Audio data size %d too small, want %d",
audio_samples_size,
wanted);
return kTfLiteError;
}
int8 t* new slice data = feature data_ + (new_slice *
kFeatureSliceSize);
size_t num_samples_read;
TfLiteStatus generate_status = GenerateMicroFeatures(
audio_samples, audio_samples_size, kFeatureSliceSize,
new_slice_data,
&num_samples_read);
if (generate_status != kTfLiteOk) {
return generate_status;
}
}

}
return kTfLiteOk;

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.
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Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_FEATURE_PROVIDER_H_
#define TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_FEATURE_PROVIDER_H_

#include "tensorflow/lite/c/common.h™

// Binds itself to an area of memory intended to hold the input features
for an
// audio-recognition neural network model, and fills that data area with
the
// features representing the current audio input, for example from a
microphone.
// The audio features themselves are a two-dimensional array, made up of
// horizontal slices representing the frequencies at one point in time,
stacked
// on top of each other to form a spectrogram showing how those
frequencies
// changed over time.
class FeatureProvider {
public:
// Create the provider, and bind it to an area of memory. This memory
should
// remain accessible for the lifetime of the provider object, since
subsequent
// calls will fill it with feature data. The provider does no memory
// management of this data.
FeatureProvider(int feature_size, int8 t* feature _data);
~FeatureProvider();

// Fills the feature data with information from audio inputs, and
returns how
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// many feature slices were updated.
TfLiteStatus PopulateFeatureData(int32_t last_time_in_ms, int32_t
time_in_ms,
int* how_many_new_slices);

private:

int feature_size_;

int8_t* feature_data_;

// Make sure we don't try to use cached information if this is the first
call

// into the provider.

bool is_first_run_;

¥
t#tendif // TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_FEATURE_PROVIDER_H_
/* Copyright 2019 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH _MAIN_FUNCTIONS H_
#define TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH _MAIN_FUNCTIONS H_

// Expose a C friendly interface for main functions.
#ifdef _ cplusplus

extern "C" {

#tendif

// Initializes all data needed for the example. The name is important, and
needs

// to be setup() for Arduino compatibility.

void setup();
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// Runs one iteration of data gathering and inference. This should be
called

// repeatedly from the application code. The name needs to be loop() for
Arduino

// compatibility.

void loop();

#ifdef __cplusplus

}
#endif

t#tendif // TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MAIN_FUNCTIONS_H_
/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#include "micro_features_micro_features_generator.h"

#include <cmath>
#include <cstring>

#include "micro_features _micro_model settings.h"
#include "tensorflow/lite/experimental/microfrontend/lib/frontend.h"
#include "tensorflow/lite/experimental/microfrontend/lib/frontend_util.h"

#include "tensorflow/lite/micro/micro_log.h"

// Configure FFT to output 16 bit fixed point.
#define FIXED_POINT 16

namespace {

FrontendState g _micro_features_state;

82



bool g is first_time = true;
} // namespace

TfLiteStatus InitializeMicroFeatures() {
FrontendConfig config;
config.window.size_ms = kFeatureSliceDurationMs;
config.window.step_size ms = kFeatureSliceStrideMs;
config.noise_reduction.smoothing bits = 10;
config.filterbank.num_channels = kFeatureSliceSize;
config.filterbank.lower_band_limit = 125.0;
config.filterbank.upper_band_limit = 7500.0;
config.noise_reduction.smoothing_bits = 10;
config.noise_reduction.even_smoothing = 0.025;
config.noise_reduction.odd_smoothing = 0.06;
config.noise_reduction.min_signal_remaining = 0.05;
config.pcan_gain_control.enable pcan = 1;
config.pcan_gain_control.strength = 0.95;
config.pcan_gain_control.offset = 80.0;
config.pcan_gain_control.gain_bits = 21;
config.log_scale.enable_log = 1;
config.log scale.scale_shift = 6;
if (!FrontendPopulateState(&config, &g micro_features_state,
kAudioSampleFrequency)) {
MicroPrintf("FrontendPopulateState() failed");
return kTfLiteError;

¥
g is first_time = true;
return kTfLiteOk;

// This is not exposed in any header, and is only used for testing, to
ensure
// that the state is correctly set up before generating results.
void SetMicroFeaturesNoiseEstimates(const uint32_t* estimate_presets) {

for (int i = @; i < g micro_features_state.filterbank.num_channels; ++i)
{

g micro_features_state.noise_reduction.estimate[i] =

estimate_presets[i];

}
}

TfLiteStatus GenerateMicroFeatures(const intl6_t* input, int input_size,
int output_size, int8_t* output,
size t* num_samples_read) {
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const intl6_t* frontend_input;
if (g_is_first_time) {
frontend_input = input;
g is first_time = false;
} else {
frontend_input = input;
¥
FrontendOutput frontend_output = FrontendProcessSamples(
&g micro_features_state, frontend_input, input_size,
num_samples_read);

for (size_t i = @; i < frontend_ output.size; ++i) {

// These scaling values are derived from those used in input_data.py
in the

// training pipeline.

// The feature pipeline outputs 16-bit signed integers in roughly a ©
to 670

// range. In training, these are then arbitrarily divided by 25.6 to
get

// float values in the rough range of 0.0 to 26.0. This scaling is
performed

// for historical reasons, to match up with the output of other
feature

// generators.

// The process is then further complicated when we quantize the model.

This
// means we have to scale the 0.0 to 26.0 real values to the -128 to
127
// signed integer numbers.
// All this means that to get matching values from our integer featur
// output into the tensor input, we have to perform:
// input = (((feature / 25.6) / 26.0) * 256) - 128
// To simplify this and perform it in 32-bit integer math, we
rearrange to:
// input = (feature * 256) / (25.6 * 26.0) - 128
constexpr int32 t value scale = 256;
constexpr int32_t value _div = static_cast<int32_t>((25.6f * 26.0f) +
0.5f);
int32_t value =
((frontend_output.values[i] * value_scale) + (value_div / 2)) /
value div;
value -= 128;
if (value < -128) {
value = -128;

e
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if (value > 127) {
value = 127;
}

output[i] = value;

return kTfLiteOk;
}

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MICRO_FEATURES_MICRO_FEATURES_
GENERATOR_H_

#define
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MICRO_FEATURES_MICRO_FEATURES_
GENERATOR_H_

#include "tensorflow/lite/c/common.h"

// Sets up any resources needed for the feature generation pipeline.
TfLiteStatus InitializeMicroFeatures();

// Converts audio sample data into a more compact form that's appropriate
for
// feeding into a neural network.
TfLiteStatus GenerateMicroFeatures(const intl6_t* input, int input_size,
int output_size, int8 t* output,
size t* num_samples read);
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#tendif //
TENSORFLOW_LITE_MICRO_EXAMPLES MICRO_SPEECH MICRO_FEATURES_MICRO_FEATURES_
GENERATOR_H_

/* Copyright 2018 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#include "micro_features_micro_model settings.h"

const char* kCategorylLabels[kCategoryCount] = {
"silence",
"unknown",
"yes",

no",

s
/* Copyright 2018 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.
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#include "micro_features_micro_model settings.h"

const char* kCategorylLabels[kCategoryCount] = {
"silence",
"unknown",
"yes",

no",

}s
/* Copyright 2020 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MICRO_FEATURES_MICRO_MODEL_SET
TINGS_H_

#define
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MICRO_FEATURES_MICRO_MODEL_SET
TINGS H

// Keeping these as constant expressions allow us to allocate fixed-sized
arrays
// on the stack for our working memory.

// The size of the input time series data we pass to the FFT to produce
the

// frequency information. This has to be a power of two, and since we're
dealing

// with 3@ms of 16KHz inputs, which means 480 samples, this is the next
value.

constexpr int kMaxAudioSampleSize = 512;

constexpr int kAudioSampleFrequency = 16000;
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// The following values are derived from values used during model
training.

// If you change the way you preprocess the input, update all these
constants.

constexpr int kFeatureSliceSize = 40;

constexpr int kFeatureSliceCount = 49;

constexpr int kFeatureElementCount = (kFeatureSliceSize *
kFeatureSliceCount);

constexpr int kFeatureSliceStrideMs = 20;

constexpr int kFeatureSliceDurationMs = 30;

// Variables for the model's output categories.

constexpr int kSilencelndex = 9;

constexpr int kUnknownIndex = 1;

// If you modify the output categories, you need to update the following
values.

constexpr int kCategoryCount = 4;

extern const char* kCategorylLabels[kCategoryCount];

tendif //
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_MICRO_FEATURES_MICRO_MODEL_SET
TINGS H

/* Copyright 2023 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.
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// This is a standard TensorFlow Lite FlatBuffer model file that has been
/l converted into a C data array, so it can be easily compiled into a binary
/I for devices that don't have a file system. It was created using the command:

/I xxd -i model.tflite > model.cc

#include "micro_features_model.h"

I/ Keep aligned to 16 bytes for CMSIS

alignas(16) const unsigned char g_model[] = {
0x20, 0x00, 0x00, 0x00, 0x54, 0x46, 0x4c, 0x33, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x12, 0x00, Ox1c, 0x00, 0x04, 0x00, 0x08, 0x00, 0x0c, 0x00,
0x10, 0x00, 0x14, 0x00, 0x00, 0x00, 0x18, 0x00, 0x12, 0x00, 0x00, 0x00,
0x03, 0x00, 0x00, 0x00, 0x94, 0x48, 0x00, 0x00, 0x34, 0x42, 0x00, 0x00,
Ox1c, 0x42, 0x00, 0x00, 0x3c, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x0c, 0x00, 0x00, 0x00, 0x08, 0x00, 0x0c, 0x00,
0x04, 0x00, 0x08, 0x00, 0x08, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00,
0x0b, 0x00, 0x00, 0x00, 0x13, 0x00, 0x00, 0x00, 0x6d, 0x69, Ox6e, OX5f,
0x72, 0x75, Ox6e, 0x74, 0x69, 0x6d, 0x65, 0x5f, 0x76, 0x65, 0x72, 0X73,
0x69, 0x6f, 0x6e, 0x00, 0x0c, 0x00, 0x00, 0x00, Oxd4, 0x41, 0x00, 0x00,
Oxb4, 0x41, 0x00, 0x00, 0x24, 0x03, 0x00, 0x00, 0xf4, 0x02, 0x00, 0x0O0,
Oxec, 0x02, 0x00, 0x00, Oxe4, 0x02, 0x00, 0x00, Oxc4, 0x02, 0x00, 0x00,
Oxbc, 0x02, 0x00, 0x00, 0x2c, 0x00, 0x00, 0x00, 0x24, 0x00, 0x00, 0x00,
Ox1c, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x16, Oxbd, Oxff, Oxff,

0x04, 0x00, 0x00, 0x00, 0x05, 0x00, 0x00, 0x00, 0x31, Ox2e, 0x35, 0x2e,
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0x30, 0x00, 0x00, 0x00, 0x94, Oxba, Oxff, Oxff, 0x98, Oxba, Oxff, Oxff,
0x32, 0xbd, Oxff, Oxff, 0x04, 0x00, 0x00, 0x00, 0x80, 0x02, 0x00, 0x00,
Oxfa, Oxee, 0x28, Oxc4, Oxee, Oxfe, Oxcf, OxOf, Ox1e, Oxf7, Ox1f, Ox06,
0x0d, Oxed, 0xe9, 0x83, 0x5c, 0xc9, 0x18, 0xe3, 0xf9, 0x14, 0x28, 0x2a,
0x09, 0xf2, 0x18, 0x34, 0x62, Oxea, Oxef, 0xd6, 0x36, 0xb7, Ox1e, Oxf7,
0x3b, 0x22, 0x28, 0x39, 0xc2, 0x9d, 0xf1, 0x07, 0x5e, 0x0b, Ox1e, Ox2c,
0x07, Oxdd, Oxfd, Oxc3, 0xd8, Ox4a, 0xf3, 0x28, Oxa7, 0x16, 0xd5, Oxf1,
0xc3, 0x05, Oxfd, 0x27, 0xcc, Oxba, Ox1e, Oxch, Oxd7, 0x3d, 0xd4, 0x29,
0x00, Oxfd, 0x28, 0x44, 0xfb, 0xf2, 0xf3, 0xb6, Ox4f, Oxcf, 0x09, 0xfO,
Oxfa, 0x45, 0x41, 0x49, 0x05, 0xc5, 0x17, 0x5d, 0x64, 0x00, 0xf8, Oxee,
0x48, 0x17, Oxf4, 0xe9, 0x2e, 0x4b, 0x2e, 0x3f, Oxdf, Oxee, Oxe4, 0x08,
0x38, 0xf1, 0x16, 0x13, Ox2f, Ox2a, Oxed, Oxc2, Oxbf, 0x36, 0xf4, 0x02,
Oxcf, Oxaa, 0xd2, Oxfa, Oxac, 0x13, 0xf6, 0xe8, Oxb5, 0x68, 0x12, 0xb6,
Oxce, 0x0e, Oxdf, 0x58, Oxe4, 0x49, 0x14, 0x15, 0x03, Oxed, Oxfa, Oxd4,
0x40, Oxa7, 0xf6, Oxca, Oxfb, 0x00, 0x4d, 0x5e, O0xe4, 0x55, 0x1d, 0x30,
0x45, 0xe2, Oxfc, 0x01, 0x48, 0x81, 0xe9, 0xf1, Oxle, Oxfc, Ox21, 0x32,
Oxed, Ox4b, Oxed, Oxfa, Ox2f, Oxd2, Oxfa, Oxfb, Ox4d, Oxa7, Oxed, Oxc7,
0x92, Oxdf, Oxe6, Oxdb, 0xf8, Ox1f, 0xd9, Oxfa, 0x91, Oxf5, Oxe5, 0xc5,
0x8c, 0x17, 0x0f, Oxh9, 0xd2, O0xc7, Oxfe, 0x68, Oxd3, 0x51, 0x2e, 0x49,
Ox1f, Oxbd, 0x01, Oxeb, 0x31, 0x17, 0xfO, Oxef, Oxff, Oxb8, 0x5d, 0x62,
0x02, 0x0f, Ox1f, 0x78, 0x6a, 0xb0, 0xf9, Oxfe, Ox4f, Oxcc, 0xd3, Oxff,
0x0a, 0x96, 0x1e, 0x2c, Oxed, Oxbc, 0xf4, 0x0b, 0x42, 0xc8, 0xf1, Oxea,
0x6e, 0x58, Oxec, 0xc4, 0x99, Oxae, Oxdc, Oxd7, 0x12, 0x87, 0xd8, 0x06,
Oxa2, Oxc2, Oxe6, 0xa2, 0x81, 0x24, 0xe9, Oxac, Oxce, 0xb6, 0x15, 0x6b,
Oxba, 0x00, 0x19, 0x58, 0x29, 0xb6, Oxfe, 0x01, 0x25, 0x96, 0xd2, Oxec,

0x0e, 0x9c, 0x60, Ox5f, 0xe9, 0xf4, 0xf5, 0x69, 0x6h, 0xb5, 0xel, 0xf6,
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0x5e, 0xb7, Oxb1, Oxe5, 0x11, 0x9b, 0x18, 0x10, 0xe3, O0xel, 0xe0, 0x0d,
Ox4f, Oxa5, Oxde, Oxe5, 0x6f, Oxe2, Oxfb, 0x99, 0x82, 0xa5, 0xc9, Oxh6,
Ox1f, 0x46, 0xf3, 0x04, 0xc6, Oxca, 0xd6, 0x97, 0x90, 0x1d, Oxc0, 0x95,
0xf0, 0x19, 0x30, 0x77, Oxc2, 0x3c, Oxfa, 0x24, 0x02, 0x4d, 0x06, 0x07,
0x15, 0x02, 0xbh0, 0xe7, 0x27, 0x22, 0x67, 0x4d, Oxf1, Oxc2, Oxf4, 0x64,
0x38, 0x40, Oxdf, 0xf6, 0x3a, 0x43, 0xb8, Oxel, 0x0d, 0x15, Ox11, Oxfe,
0xf5, Oxec, 0xf9, Oxe5, 0x22, 0x36, Oxe4, 0xfd, Ox6d, Oxbf, 0x0d, 0x8e
0xb7, 0x15, Oxbf, 0x9f, 0x16, Oxad, Ox0a, 0x02, 0x8e, 0x14, Oxda, 0x9b
0x8e, 0xc3, 0xab, Oxca, Oxf5, Ox7f, 0x51, 0x56, Oxcl, 0xb3, 0xd9, 0x35,
0xf8, 0x7f, 0x04, 0x0a, 0x03, 0x3f, Oxbe, Oxee, 0x19, 0x68, 0x78, 0x50,
0xf9, Oxa7, Oxf7, Ox7f, Ox1d, 0x76, Oxdb, Oxe8, 0x33, O0xb9, Oxd7, Oxe7,
0xe8, 0x69, 0x15, 0xf7, 0xf5, 0xb2, Oxfe, Oxe8, 0xf3, Ox5b, Oxe2, 0x06,
Ox6e, 0x09, 0x36, Oxb7, Oxcc, 0x38, Oxbf, 0x8a, 0x28, 0x14, 0x2e, 0x18,
Oxa7, 0x26, Oxch, 0xb2, 0x95, 0x37, Oxac, Oxcd, 0xd7, Ox51, 0x67, Ox44,
Oxcd, 0x31, Oxde, 0x04, 0xe9, 0x6a, 0x00, 0x13, 0x0a, 0xOc, Oxdd, 0x16,
0xe0, 0x24, 0x7e, 0x49, 0xf1, 0xb5, 0x04, 0x52, 0x01, 0x50, Oxdd, Oxf5,
0x26, 0xc9, 0xf4, 0xf8, 0xd6, 0x31, 0x1b, 0xdO, Oxef, 0x03, Ox0a, OxcO,
0xd4, 0x4f, Oxe2, Oxfd, 0x72, 0xf4, Ox5a, 0xc9, 0xd7, 0x31, OxcO, 0x8e
0x17, 0x5e, 0x57, 0x00, 0xb4, 0x3a, 0xc8, 0xd2, 0x92, 0x32, Oxch, 0xd8,
0xc3, Oxa6, 0x63, 0x26, Oxcf, Oxbc, 0xe8, 0x57, 0x9b, 0xe9, 0xf7, Ox1c,
Oxea, 0x12, Oxf1, Oxf7, Oxdb, 0xb9, Ox7f, 0x16, Oxf6, Oxe0, 0x08, 0x70,
0xa2, Oxed, Oxcc, 0xf1, Oxle, 0x10, 0x04, 0xf7, 0xa9, Oxb7, 0x34, Oxaa
0x0a, Oxdb, 0x2a, 0xa6, 0xh6, 0x10, Oxea, 0xf8, 0x5e, 0x06, 0x72, 0xdd,
0xdO0, 0xb9, Oxd6, 0xa0, 0x10, 0x9f, Ox5a, 0x17, 0xbl1, Oxe7, Oxc0, 0x01,
0x9d, 0x01, Oxe0, Oxe0, Oxaf, 0x9c, 0x46, 0xd8, Oxaf, Oxe8, Oxce, 0x02,

0x8a, Oxbb, 0xe4, 0xf6, 0xf3, 0x36, 0x07, Oxca, Oxcb, 0x87, 0x6e, Oxcc
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0xd6, 0x9e, 0x0a, 0x2a, 0x81, 0xd7, Oxcf, 0xcO, 0x04, Oxeb, 0x24, Oxcc,
0xc9, 0x95, 0x33, 0x81, 0xf7, Oxad, Ox1c, 0x9c, Oxa4, 0xd6, Oxf9, Oxe6,
0x3d, 0x84, 0x7f, Oxcc, 0xd4, 0xb0, Oxf4, 0xa2, 0xe9, 0x3c, 0x36, Oxee,
0xd5, Oxcf, Oxcd, 0x2d, 0x28, 0xbd, Oxff, Oxff, Oxc2, Oxbf, Oxff, OXff,
0x04, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00, 0x00, Oxff, Oxff, Oxff, Oxff,
0x31, 0x00, 0x00, 0x00, 0x28, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x48, 0xbd, Oxff, Oxff, Ox4c, Oxbd, Oxff, Oxff, Oxe6, Oxbf, Oxff, OXff,
0x04, 0x00, 0x00, 0x00, 0x20, 0x00, 0x00, 0x00, 0x8a, Oxfe, Oxff, Oxff,
0xa9, 0x00, 0x00, 0x00, 0xd0, Oxff, Oxff, Oxff, OxdO, 0x00, 0x00, 0x00,
0x52, 0x00, 0x00, 0x00, 0x06, 0x00, 0x00, 0x00, Ox4f, Oxfb, Oxff, Off,
0x4a, 0xfd, Oxff, Oxff, Ox12, 0xcO, 0xff, Oxff, 0x04, 0x00, 0x00, 0x00,
0x80, 0x3e, 0x00, 0x00, 0xff, 0xf9, Oxfd, Ox0a, 0x07, 0x08, 0x07, 0x03,
0x07, 0xf2, Oxd1, 0x09, Oxf0, Oxe9, 0x28, 0x09, Oxdf, 0x05, Oxfa, OXfO,
Oxe8, Oxe3, 0x13, 0x0e, 0x08, Oxef, 0xd3, Oxee, 0xOf, Oxe8, Oxeb, 0x14,
0xf7, Oxed, Oxfd, Ox1f, Oxe8, 0xd5, Oxeb, Oxfc, 0x0e, 0xf4, 0xf7, Ox07,
0x05, Oxea, 0xf6, Ox1f, Oxf8, Oxdb, Oxdc, 0x0b, 0x03, 0xdd, 0xd8, Oxf3,
0x0f, 0x19, Oxel, 0x09, Oxfc, Oxe4, 0x02, 0x04, 0xf1, 0x04, Oxeb, 0xf3,
Ox1e, 0x06, Oxfd, Ox11, Oxfc, Oxfa, Oxf6, Ox1f, OxOf, 0x02, 0xf5, Oxf7,
0xff, 0x24, Oxdf, Oxf7, 0xf8, Oxf3, Oxf6, Oxe9, Oxef, 0x03, 0xdd, 0xf2,
0x28, Oxel, 0xf2, 0x22, 0xf4, 0x09, 0xf7, 0xf9, Oxf0, Oxd4, Oxf9, Oxee,
Oxff, Ox14, Oxda, 0xf3, Ox11, Oxe2, 0xf6, OxOc, Oxf2, Oxeb, Oxf8, Oxe8,
0Oxe3, 0x08, 0x02, 0x17, Oxf4, 0x0b, 0x0c, 0x27, 0xe6, 0x02, 0x03, 0xf9,
0x14, 0x18, 0xf6, Oxeb, Ox1f, 0x0c, Oxf1, Oxee, Oxfc, Ox08, 0xf0, Oxfe,
Oxfd, Oxee, 0x17, Oxfd, Ox1c, Oxef, Oxfd, Oxde, 0x04, 0x05, 0xf0, Ox31,
Oxfa, 0x0b, Oxdc, 0x0d, Oxed, Oxf5, Oxfa, 0xf4, 0x08, 0x0c, Oxd7, Ox1e,

0x15, 0x03, 0xf5, 0x02, 0xf4, Oxfb, Oxed, Ox01, Oxfe, Oxd6, Ox1f, Oxfd,
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0xfd, Ox0e, Oxfa, 0x06, Oxf1, Oxf9, Oxe2, 0x16, Oxe9, Oxfl, 0x03, 0x0d,
0x0d, Oxdf, 0xf9, Ox1a, 0x0e, 0xf6, Oxfc, 0x0a, 0x19, Oxe2, 0xe0, 0x09,
0x15, 0xf0, Oxf1, 0x06, 0xf1, Oxel, Oxef, Ox1a, 0x08, Oxe8, Oxfd, 0x12,
0x14, 0x06, 0xf1, Oxfc, Oxea, Oxfb, Oxf7, Oxea, Ox1d, 0x09, Oxfa, Oxf6,
0x08, 0xf2, Oxe7, 0xf8, Oxfc, 0x16, 0xf5, Ox0e, 0x08, 0xf9, 0x0a, 0x03,
0x26, 0xd8, 0x02, 0xf5, Oxf6, Oxf6, Oxef, Ox1f, Oxe4, Oxe2, Oxfb, 0x02,
Ox1b, Oxe6, Oxde, 0x00, 0xf2, Oxed, Oxfb, 0x18, Oxe4, 0x16, Ox1a, Ox1d,
0xf1, O0xf6, Oxea, 0x16, 0x05, Oxde, Oxfb, 0x18, Oxf5, Oxe4, Oxfe, Oxe2,
0x1b, Ox1c, 0x0c, O0xe8, 0x02, Oxee, Oxfb, Ox07, 0x24, 0xf2, Oxe9, Oxfa,
0x0d, 0x05, 0xf1, 0x03, Oxfe, 0xf6, 0x19, 0x06, Oxff, 0xf9, 0x04, Oxfb,
0x15, Oxef, Oxf1, Oxf8, Oxe9, Oxel, 0x10, 0x04, Oxfc, Oxe6, Ox1f, Oxed,
0x0b, Oxef, 0x00, Ox1e, Oxe6, 0x16, 0xf3, 0x09, Oxfd, 0x08, 0x08, 0x06,
0x06, 0x23, Oxdf, Oxfc, 0x08, Oxf4, Oxea, O0xOc, Oxf2, Oxe6, 0x18, Oxf5,
0x02, 0xf9, 0x50, 0x09, 0x01, Oxda, 0x0b, 0x05, 0x12, 0x18, Oxef, 0x04,
0x0e, 0xd9, Oxff, Oxdc, Oxf6, 0x16, 0xf9, 0xf4, Oxec, Oxff, Oxea, 0Xxeb,
Oxfa, 0x0a, Oxed, Oxef, 0x02, 0xf0, 0x25, 0x21, 0xf1, 0x26, Oxf5, Oxed,
0x09, Oxea, Oxea, 0x24, Oxfa, 0x11, Oxfc, Oxdf, 0xf3, 0x0a, 0x28, 0x0c,
0x19, Oxff, 0xf5, Oxd6, 0x0e, Oxe2, 0x2a, 0x06, Oxfa, 0x03, Oxf9, Oxe6,
Oxef, 0x23, 0xf9, Oxfa, Oxe6, Oxfe, Oxfc, 0x03, 0x06, Ox1a, 0xf9, 0x08,
0Oxe0, Oxe5, Oxff, 0x05, 0x01, Oxe7, 0x12, 0x02, 0x1d, 0x05, 0x03, 0x05,
0xO0b, Oxee, Oxed, Oxfc, 0xO0f, 0xf3, 0x02, Oxe0, 0x15, Oxdf, 0x02, Oxed,
0x10, 0x26, Oxef, 0x0d, Ox06, Oxee, Oxef, Oxf6, Oxeb, 0x11, 0x09, 0xf4,
0xf7, 0x06, Ox0f, 0x01, 0x2a, 0x0b, 0x01, Oxdd, Oxfc, Oxf4, Oxf1, 0x17,
0x03, 0x04, 0x07, Oxfc, 0x22, Oxfc, Oxde, Oxfe, OxOb, 0x03, 0xf3, Oxfh,
0x0c, 0x25, 0x04, 0x19, 0x04, 0x03, 0x01, Oxfa, Oxfb, Oxf7, Oxf6, OxOe,

0x15, Ox0e, 0x09, Oxff, 0x06, Oxfa, Oxfb, 0x1le, Oxfb, 0x05, 0x22, 0xf9,
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Oxfe, 0xf7, 0x1d, Oxed, Oxdf, 0x18, 0x09, Oxeb, Oxef, 0x04, 0x12, Oxea,
Oxdf, Oxfb, Oxda, 0xf6, Oxdf, 0x17, Oxef, Oxef, Oxel, Ox1a, Oxd9, Oxe2,
Oxe2, Oxfc, 0x05, 0x11, Oxf6, Oxee, Oxe8, 0xf2, Oxel, 0x08, 0x26, 0x04,
Oxed, 0x03, 0xe0, Oxfb, Oxee, 0x0Oc, Oxee, Oxf6, 0x04, 0x2d, Oxf2, 0xd3,
0xf4, 0xe0, 0xf8, Ox0c, Oxfe, Ox11, Ox0b, 0xd7, Oxfd, 0x18, 0x07, Ox0d,
0x07, 0x08, Oxf4, 0xc6, 0x0a, 0x0a, 0x1f, OxOc, 0xf4, Ox1d, 0x02, 0x0b,
0x09, 0x0e, 0x21, Oxff, 0x17, 0xOb, 0x0d, Oxf2, Oxed, Oxd7, Ox0Oa, Oxf8,
0x03, 0x06, Oxfa, Oxe5, Oxfd, 0x03, 0x14, Ox0f, Oxe9, Ox1a, 0xf4, Oxda,
0x01, Oxe6, 0x09, 0x06, 0x11, 0x0d, Oxfd, Oxeb, 0x16, 0x23, Oxfa, 0x00,
0x0b, 0x17, Oxf7, Oxda, 0xd7, Ox1b, Oxfa, 0x01, 0x03, 0x05, Oxfe, Oxd6,
0x02, Oxee, Oxee, 0x02, 0xf3, 0x06, Oxed, 0x03, Oxec, 0x01, 0xf2, OxOf,
0x05, 0x17, Ox0b, 0xfb, Ox0f, 0x05, 0x03, 0x13, Oxff, 0x06, 0x02, Oxf5,
0xf4, 0x18, 0x2b, 0xf0, 0x00, 0x17, Oxfc, Oxfd, 0x05, 0xOb, 0x0e, 0x14,
Oxel, Ox24, 0x08, 0x24, Oxe6, Oxeb, 0x21, 0x12, Oxfb, 0x12, Oxe7, 0xf4,
0xe8, 0x0e, 0x18, Oxee, 0xf5, 0xf3, Oxd9, 0xf3, Oxdh, Oxec, 0xOc, Ox1e,
Oxcf, 0x14, O0xdb, Oxe3, Oxdc, 0x02, 0x0c, Oxfb, Oxdb, Ox1b, 0xdO, Oxfe,
0xf9, Oxfe, Ox2a, 0xf5, 0x00, OxOb, Oxcd, 0xe0, Oxe2, Ox0e, 0x04, 0xf8,
Oxda, Ox1c, Oxe5, 0x0f, Oxe8, Oxf4, 0xf7, 0x15, 0x06, 0xf8, 0x02, 0xf7,
0xOf, Oxfb, Ox17, 0xf9, Oxda, 0x01, Oxda, Oxd1, 0xf6, 0x02, Oxfd, 0x16,
Oxf1, Oxe4, Oxfa, 0x07, Oxee, 0x0a, 0xf3, Oxfd, 0xf2, 0x23, 0xfO, Oxel,
0x0a, Ox1a, 0x12, Ox1f, Oxef, O0x27, 0x09, Oxf1, 0x0c, 0x13, 0x23, 0xfd,
0xf5, 0x03, Oxfe, 0x09, Oxfd, 0x16, 0xf8, 0x07, 0x08, 0x25, 0x08, 0xf8,
0xf6, Ox0a, 0xf1, Oxf5, 0x07, 0x09, 0x05, Oxcc, 0xf8, 0x08, 0x13, 0xf9,
0Ox1d, 0x11, OxOf, Oxdc, Oxee, 0xf3, 0x27, 0xf9, 0xf9, 0x22, Oxfa, 0x0d,
Oxe2, 0x13, Oxfb, Ox11, 0x03, Ox1e, Oxff, Oxfb, Oxed, Oxf1, 0x0e, Ox0Ob,

0x0f, 0x00, 0x06, 0xe0, 0x15, 0xf3, 0x13, Oxfc, 0x18, 0xf9, Oxff, 0x09,
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Oxfa, Ox1f, 0x12, Oxe5, Oxe2, 0x06, 0xf9, 0xf4, 0x07, 0x15, 0x0Ob, 0x04,
Oxdb, 0x0d, Oxeb, Oxf3, Oxe6, 0x06, Oxe5, Oxee, 0xd8, 0x22, 0xd8, 0x10,
Oxea, 0xf9, Ox1c, Oxf7, 0xd3, Ox11, 0xc3, 0xf8, Oxde, 0x05, 0x00, Oxe6,
0x07, Oxfd, Oxd3, 0x03, Oxea, 0xe0, 0x13, 0x14, Oxcf, Oxeb, Oxcd, Oxd3,
Oxde, 0xf5, 0xf0, Ox0c, 0x0c, Oxfa, Oxeb, O0xd3, Oxfb, Oxfd, 0x08, 0xf9,
0Oxf4, 0x10, Oxfa, 0xd3, 0xf4, 0x11, Ox11, 0xf8, Oxef, Oxf8, Oxf8, Oxf1,
Oxfc, Oxel, Oxf7, 0x12, 0x04, 0xf4, Oxfb, Oxed, Oxef, 0xOc, Oxfd, Ox1c,
Oxfe, 0x0e, Oxfd, Oxe2, Oxfe, 0x0a, 0x02, Oxfe, Oxe6, Ox1f, Oxef, Oxe5,
0xe6, 0xf8, 0x16, 0x27, 0xe8, 0x20, 0x05, Oxe3, Oxf1, Oxef, Oxee, Oxed,
0x0d, 0x11, 0x16, Oxfb, Oxf3, Oxff, 0x14, 0x01, Oxff, 0x15, 0x10, 0x02,
0xeb, 0x28, 0x29, 0x13, 0x13, 0x16, 0xe6, 0x00, 0xd2, 0x26, Oxfd, 0x03,
0x04, 0x05, 0x07, 0x06, Oxf1, Ox0e, 0x05, 0x0d, Oxe2, Ox0f, 0x02, Oxel,
0x07, 0xf7, Ox1c, Oxfa, 0x14, 0x30, Oxf7, Oxee, 0x00, Oxfa, 0x3d, 0x06,
Ox1c, 0x04, 0x06, 0x07, 0x05, Ox1a, 0x10, Oxf6, Oxee, Ox0a, Oxeb, 0x04,
Oxeb, Oxdf, 0x1d, 0x09, 0xd5, 0xe8, 0xd6, Oxf4, 0xf0, 0xOf, Ox1d, Oxea,
0xf2, 0xf8, Oxa6, Ox0b, Oxdc, 0x09, 0x08, 0x24, Oxee, 0x24, Oxaa, Oxe4,
Oxch, 0x15, Oxef, Oxe7, 0xe9, 0xOc, Oxcf, 0x06, Oxe3, 0x12, 0x11, 0x00,
0x07, 0x14, Oxd7, Oxde, 0xf6, OxOf, 0xOb, 0x04, Oxfb, 0x0d, 0xf8, 0x0d,
0xf6, O0x1b, Oxf1, 0x21, Oxdd, Oxfc, Oxf4, Oxe9, 0xf8, 0xe8, 0xf7, 0x06,
0x03, Ox1e, Oxce, Oxel, Oxea, Oxf6, 0x05, Oxf9, 0x16, 0x15, 0x04, Oxe0,
0x14, 0xf7, Ox1e, Ox1c, Ox0a, 0x27, Oxef, Oxf3, OxOf, 0xf3, Oxee, 0x04,
0xf8, Oxf1, 0x07, 0xe3, 0x05, 0x0b, 0x00, Ox1c, 0x15, 0x27, 0x07, 0xf7,
Oxfa, 0x0b, Oxfa, Oxfa, Ox17, 0x13, Oxel, Oxf5, Oxfb, 0x0Oc, 0x21, 0x2f,
0xd7, Oxfb, Oxf5, Oxfd, Oxd3, Oxf4, 0x07, 0xOe, Oxfd, OxQOb, Oxfc, Oxfa,
0xf5, 0x0e, 0x02, Oxfa, Oxfa, 0x19, Oxfd, Oxfa, Oxfc, 0x13, 0x24, 0xOc,

Oxe4, 0x31, 0xf8, 0x12, 0xf4, 0x04, 0x18, 0x29, 0x27, 0x19, Oxfc, 0x08,
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0x11, Oxe3, 0x07, Oxfe, 0x26, 0x40, 0x05, 0x02, 0x04, 0x02, Ox0f, Oxee,
Oxf4, 0x27, Oxea, 0xf4, Oxf5, 0x11, 0x26, 0x0b, Oxe7, 0x05, 0xd2, Oxf6,
Oxea, Oxfa, 0x0b, 0xf9, Oxfa, 0x16, Oxba, 0x00, Oxfb, 0x0d, 0x0b, 0xf9,
0xe6, 0xf6, 0xch, 0xf8, Oxf6, 0x01, 0xOf, Oxed, Oxed, 0x13, Oxcd, 0x0d,
Oxda, 0x06, 0x17, Oxee, 0x07, Ox1d, 0xb8, Oxfa, Oxe2, Oxea, 0xf2, Oxee,
0x04, 0x00, Oxdc, 0xd0, Oxfb, Oxf5, Oxec, Oxfe, Oxf1, 0x0d, Oxf0, Oxdb,
0xf9, 0x0d, 0x03, 0x03, 0x0e, Ox0a, Oxda, 0xd6, 0x01, 0xf2, 0x06, 0x14,
0Ox1c, Ox1f, Oxe8, 0xe8, 0x0e, Oxfd, Ox0c, Oxf5, Oxf3, 0x3d, 0xf3, 0x05,
0x10, Oxfa, Ox1b, 0x18, 0x08, 0x36, 0x09, 0xf1, Oxeb, 0xf9, 0x22, 0x01,
0xf3, 0xf7, Oxff, 0xf0, 0xOc, Oxe9, 0x01, 0x29, 0x21, 0x15, 0x03, Oxee,
0xe9, 0x1a, 0xf7, 0x15, 0x06, 0x25, Oxfa, 0xf0, Oxe4, Oxf1, Ox1f, 0x01,
Oxdc, 0x2d, Oxce, 0xe9, Oxea, Ox0b, 0x06, 0x2c, 0x0a, 0x30, Oxe7, 0x09,
0xf4, 0xf0, 0x10, 0x29, 0xf9, 0x3d, Oxe7, Oxdc, Oxe4, 0xf7, 0x3b, 0x27,
0x23, 0x3a, 0x0a, 0x06, 0x0e, Oxfd, 0x2c, 0x07, 0x2b, Ox1c, Oxfa, 0x00,
0xf9, 0x11, Oxea, 0x14, Oxeb, Oxfc, 0x18, 0x03, 0xf1, 0x16, 0x12, 0x04,
0xcf, 0x12, O0xdd, Oxe4, Ox0e, Oxf0, 0x09, 0xe8, 0xf3, Oxfb, Oxa8, 0xf9,
Oxee, Oxfb, Ox1e, Ox1d, Oxfd, 0x05, Oxab, Oxe5, Oxff, 0x01, Oxfe, 0x04,
0xf9, 0x02, 0xb9, Oxdc, Oxdf, 0x05, 0xf1, Oxef, Oxf1, Ox1e, Oxc7, Oxee,
0xf7, Ox1e, 0x00, 0x00, 0xf8, 0x10, Oxec, 0xe8, 0x04, Ox0f, Oxf6, Oxff,
0x04, 0x09, Oxe0, 0x0a, 0x0e, Oxe4, 0xf0, Oxf1, 0x16, Ox2b, Oxd3, Oxel
0x0a, Oxef, Oxf9, Oxfe, OxOb, 0x22, 0xf5, 0x01, 0x0a, 0xf8, 0x02, 0x00,
0x17, 0x19, 0xf3, 0x05, 0x21, Oxfa, Oxee, Oxee, 0x12, Oxf2, Oxfa, Oxf5,
0x05, 0x12, Oxee, Oxe4, 0x28, Oxfa, 0xfl, 0x03, 0x15, 0x16, 0x18, Oxfd,
0x0f, 0x21, 0x04, 0xf4, Oxe5, 0x0c, 0x06, 0x13, Oxde, 0x36, 0xe8, 0xfh,
Oxe7, Oxfd, 0xf6, 0x12, 0x0e, Ox1d, Oxea, 0xf8, Oxd4, 0xe8, 0x19, 0x07,

0xe5, 0x1c, Oxf7, 0x0c, Oxef, 0x05, 0x0f, 0x09, Oxdd, 0x1a, Oxea, Oxd7,
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0xf9, 0xf9, 0x12, 0x17, 0x2e, 0x10, 0x08, Oxfe, 0x14, 0xf5, O0x1d, Oxfa,
0x06, 0x33, Oxed, Oxfe, Oxf7, 0x11, Oxf0, Ox15, Oxe2, Ox24, 0xf6, Ox0a,
Oxe2, Oxfc, 0x23, 0x12, Oxdd, Ox11, Oxfd, Oxe5, 0x08, Oxff, 0x15, 0xf6,
0xf1, Ox1b, Oxae, Oxfe, Oxe6, 0x15, Ox2c, Ox2d, 0x15, 0x15, Oxc5, Oxf8,
Oxea, Oxe7, 0x07, 0x04, Oxfe, 0x28, Oxal, Oxf2, Oxel, 0xf9, 0xf8, Oxff,
0xf4, 0x22, 0xb4, Oxdb, 0x03, 0x20, Oxe6, 0xf3, OxOe, 0x19, 0xe3, 0x0a,
Oxfa, Oxee, 0xf3, Oxe5, 0xd8, 0xf9, Oxf1, Oxde, 0x06, 0x05, 0xf2, Oxf5,
0xe7, 0x16, 0xd8, Oxfe, Ox07, Oxea, Oxee, 0x0e, Oxfa, Oxff, Oxdb, Oxe7,
0x03, Oxed, 0x01, Oxfd, 0x09, Ox1a, Oxfa, 0xe6, 0x05, 0x10, 0xe9, 0x01,
Ox1f, 0x13, Oxf7, Oxf6, Oxfb, 0x13, Oxff, Oxdb, Oxed, Oxfe, 0x0a, 0x10,
0x09, 0x29, 0xf5, 0x04, 0xf5, 0x26, 0x0d, 0x0c, 0xf9, 0x16, Oxfa, 0x02,
0xf4, 0x2e, Oxde, 0xf5, Oxel, Ox1d, Oxfb, 0x02, Ox0b, 0x23, 0x07, Oxea,
0xd9, 0x0a, 0xf3, 0x0a, OxOf, Ox1e, Oxe7, Oxfl, Oxd7, OxOb, Oxf6, Oxff,
0x0d, 0x24, Oxcc, 0x0a, Oxee, Oxda, 0x14, 0x12, Ox11, 0x29, Oxf4, Ox1a,
Oxef, Ox0b, Oxfa, Oxec, 0x0Oc, Ox1b, 0xf4, Oxff, Oxf5, Oxef, OxOf, 0x10,
0xd4, 0x04, 0xf9, 0xf8, Oxec, 0xf9, 0x21, 0x05, 0xd3, 0x27, Oxf3, 0x17,
Oxff, Oxf6, 0x15, 0xf9, Oxed, 0x0a, Oxac, 0x02, Oxfd, Oxfb, 0x04, 0x29,
0x06, 0x03, 0xb8, 0xe6, 0xd5, 0x17, 0x09, Ox1b, Oxf6, Ox1b, Oxab, Oxdc,
0xdf, Oxfd, 0x06, 0x09, 0x09, 0x37, Oxbb, Oxed, 0x19, Oxd7, Oxe2, Oxdd,
0x05, 0x01, Oxec, Oxfb, Oxe4, 0x0e, Oxeb, 0xf0, 0x03, 0x17, 0x04, Oxeb,
0x09, Oxee, Oxeb, Oxe7, 0x0c, 0x16, Oxch, 0x0e, 0x17, Oxd8, Oxel, Oxf8,
0x2b, 0x19, Oxde, Oxeb, 0x10, 0xf2, Oxff, 0xf8, Oxee, 0x0e, Oxe7, OxfO,
0x15, 0x08, 0xf8, 0xdf, 0x06, 0x0d, 0xf9, 0x14, Oxfa, 0x0b, 0x04, 0Oxfd,
0x15, 0x23, 0x20, 0xff, Oxfd, Ox1d, 0x0c, Oxf1, Oxfe, 0x15, 0x0a, 0x02,
Oxed, Oxfe, Oxfb, 0x04, Oxfb, Ox1e, Oxdd, 0x05, Oxe0, 0x16, 0xf9, 0xf6,

0Oxfd, 0x32, Oxdc, 0xf2, Oxd3, 0x08, 0xf4, Oxec, 0x17, 0x25, 0xe2, 0xfO0,
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Oxee, Oxf1, 0x0d, Oxfe, 0x13, Ox2d, 0x01, 0x11, Oxd4, Oxe4, 0x07, Oxfb,
0x32, 0x11, 0x14, 0x07, Oxd7, 0x02, 0x10, Oxeb, 0x2b, O0x1d, 0x01, Oxfc,
0xf3, 0xf0, 0x13, Ox1a, Oxdb, 0x20, 0x00, 0xf0, 0xf0, 0x05, 0x16, 0x03,
0xd4, 0xe3, 0xc2, 0xf0, 0x06, 0x02, Ox1e, 0x0a, Oxec, Ox1f, Oxab, Oxea,
Oxfa, Oxe3, 0x20, 0x22, 0x03, 0x1b, 0xb3, Ox0e, Oxe3, 0xf3, Ox1d, 0x27,
Oxe3, 0x10, Oxa7, Oxda, Oxf3, 0x00, 0x0a, Ox0a, 0x04, 0xfb, Oxb2, OxOf,
0x0c, Oxf5, 0x07, Oxff, 0x13, Ox1e, Oxdb, Oxf6, 0xf9, Oxef, Oxe8, Oxe7,
0xfb, 0x18, Oxeb, Oxec, 0x09, Oxda, Oxf1, 0xf0, 0x0Ob, 0x04, Oxel, Oxfa,
0x1c, 0x25, Oxee, 0x01, 0x0b, 0x29, 0xd7, 0x0c, 0x04, Ox0b, Oxef, Oxfd,
Ox1c, Oxfc, Oxf1, Oxfb, 0x0b, OxOf, Oxdf, Oxed, 0x17, 0x38, 0x0c, 0xd7,
0xff, Oxfd, 0x01, Oxfc, Oxfb, Oxfb, 0x18, Ox1a, 0x18, 0xe3, 0xf9, 0xf4,
Oxfa, 0x20, 0x06, 0x09, 0x11, 0x08, Ox1d, 0xf8, Oxfa, 0x1d, Oxf5, Ox1c,
0xf5, Oxfe, 0x03, 0x07, Oxe4, 0x33, 0xc8, 0x0c, Oxel, 0x13, Oxff, Oxe5,
0x10, 0x2c, 0xd3, 0xf0, Oxed, 0x04, 0x07, 0x01, Oxf1, 0x16, Oxe0, 0x13,
Oxfa, Ox11, 0x07, Oxfa, 0x19, 0x16, 0x01, 0x00, 0x07, 0x26, 0x00, Oxec,
0x1d, 0x23, 0x05, 0xf4, 0x07, 0x17, 0x2c, 0x1d, Oxee, 0xf0, OxOc, 0x09,
Oxe3, Ox1a, 0x24, 0x0b, 0xf3, Ox1e, Oxce, Oxfe, Oxfe, 0x12, 0x21, Ox1a,
0xf6, 0x23, 0xc3, 0x03, 0xf4, 0x10, Ox1a, Ox2a, 0xf4, 0x08, Oxbf, Oxff,
0x04, 0xf4, Ox0b, 0x1d, Ox1a, 0xf8, Oxcc, 0x00, Oxf7, 0x13, 0xf4, Oxfd,
0xf4, 0x19, Oxbd, Oxef, 0x0c, 0x0d, 0x02, Oxfc, 0x12, 0x13, 0xe9, Oxe7,
0xf5, Oxfa, Oxfa, Oxf6, Ox1a, Ox2e, Oxce, Oxd4, 0x01, 0x12, Oxfd, Oxfc,
0x26, 0x10, Oxcc, 0xe7, Oxee, 0x13, Oxee, Oxff, Oxef, Oxea, 0x00, OxOe,
0x1a, 0x17, 0x04, 0x0c, 0x04, 0x0c, 0xe6, 0xf3, 0xf6, Oxdb, Oxdd, 0x04,
Oxf4, 0x22, 0x11, 0x16, Oxf3, 0x07, Oxec, 0xf8, Oxf2, 0x07, 0x03, 0x02,
0xf5, 0x0a, 0xf6, 0x02, 0x1d, Ox1b, 0x11, 0x06, 0xf8, 0x06, 0x02, Oxea,

0xf3, Ox1d, Oxce, 0x00, Oxed, 0xf9, Oxef, Oxf6, Oxec, 0x22, 0xc7, OxfO,
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Oxed, Oxdb, 0xe0, 0x02, 0x11, 0x07, Oxe8, 0xf0, Oxd1, Oxed, Oxff, Oxfd,
0x0c, Ox2e, Oxd4, Oxed, Oxec, 0x0e, 0xf1, 0x07, 0x01, 0x0e, Ox0e, Oxfe,
Oxda, OxOb, 0x0a, 0x0a, Ox1f, Ox2e, 0x13, 0x07, 0x00, 0x07, 0x14, Ox21,
0xe9, 0xfc, 0xf0, Ox1le, Oxd7, Oxea, 0x34, 0x07, 0xc6, 0x0Oc, Oxd4, Oxec,
0xfd, 0x06, 0x24, 0x0a, 0xf3, 0x15, Oxaf, Oxff, Oxe9, Oxf1l, 0x0d, 0x3e,
0xe9, 0x18, Oxba, 0x13, Oxed, 0xd7, 0x0b, 0x31, 0x05, 0x0e, Oxaf, 0x13,
0xd6, 0x0e, 0x10, 0x02, 0x02, 0x14, Oxch, 0xd5, 0xf9, 0x0c, 0xf9, 0x0e,
0x1f, 0x24, 0xd5, Oxeb, 0xff, 0xf1, Oxf5, Ox0c, 0x08, 0x07, 0xf4, Oxd7,
0x06, 0x10, Oxe8, Oxef, Oxfc, Ox2f, Oxee, Oxf1, Ox18, 0xf8, 0xf4, 0x02,
0x11, 0x21, Oxd3, 0x12, 0x14, Oxe4, Oxf4, 0x02, 0x05, 0x24, Oxca, 0xf2,
0xf3, Oxeb, Oxe7, 0xf8, 0x16, Ox1a, Oxeb, 0x0d, 0x05, 0x16, Oxf1, Oxec,
0x11, Ox1c, 0x09, Ox1e, Oxe0, Oxe6, Oxfa, Ox0e, Ox0d, 0x2a, Oxea, Ox2e,
Oxed, Oxf9, 0xf7, 0x16, 0x09, 0x05, Oxdd, Oxd6, 0x02, Oxeb, 0xf5, 0xf3,
Oxe4, 0x3b, Oxed, 0x04, 0xe0, 0x0e, 0xfd, 0x09, Oxfd, 0x35, Oxdc, 0x18,
0xf3, 0x04, Oxfa, Ox05, 0x15, 0x34, Oxe5, Oxel, Oxed, 0xf4, 0xe0, 0xf9,
0x08, 0x32, 0x04, 0x08, 0xf4, 0x0f, Oxff, 0x08, 0x09, Ox2f, 0x06, 0x02,
Oxfd, 0x05, 0x0c, 0x24, 0xe3, Ox1e, 0xf5, 0xOc, Oxdd, 0xf8, 0x18, 0x20,
0xd8, 0x14, Oxef, Oxf4, 0x17, 0x08, 0x25, 0x14, 0x04, 0x06, 0xb0, 0xf5,
0xf5, 0x09, 0x0f, 0x3e, Oxff, 0x28, O0xb3, 0xf5, 0x19, 0xd8, 0x14, 0x21,
0xd9, 0xf7, Oxb7, Oxe5, Oxfe, Oxe7, 0x07, Ox1e, 0x04, 0x15, Oxc5, 0xf9,
0x14, 0x20, Oxeb, 0x01, 0x01, 0x18, Oxce, 0x00, Oxe6, Oxe2, 0xf7, OxfDb,
0xf3, 0x0d, 0xd3, 0xf3, 0x04, 0xf8, 0xf0, 0x03, Oxf1, 0x25, 0xb5, Oxef,
0x05, 0xe0, 0x01, 0xf6, 0x04, 0x16, 0xd1, 0x01, Ox0a, 0x21, 0x01, 0x05,
0x0e, 0x01, 0xf0, Ox0a, Oxf3, 0x00, 0x03, 0xf8, Oxfa, 0x03, 0xOb, Oxde,
Oxfe, Oxff, Oxfb, Oxea, 0x09, 0x02, Oxf5, 0xe8, Oxe7, 0x08, 0x00, 0xf5,

0xf8, Ox0f, 0x13, Oxfa, Oxeb, 0xe8, Oxfb, Ox1f, 0x08, 0x16, 0xe6, Oxfa,
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Oxel, 0x00, 0x03, Oxdd, 0xf1, 0x26, Oxe5, Ox1d, 0xd9, Oxff, Oxf2, Oxf8,
Oxff, 0x33, Oxea, 0xe5, 0x03, 0x0c, 0x07, 0xf9, Oxf8, OxOf, Oxel, Ox1e,
Oxdd, 0x0f, 0x00, 0xf1, 0x06, 0x21, 0x09, 0x05, 0xf3, Oxec, Oxe6, 0x04,
0x07, 0x32, Oxf1, 0xf9, Oxf2, 0x01, 0x18, Ox1f, Oxd2, Oxe2, 0x0a, Oxf4,
0Oxca, Oxfc, 0x28, 0x16, 0xc2, 0x10, 0xf2, Oxfc, 0x08, 0xe9, 0x2a, 0xOf,
Oxfa, 0xf5, 0xa9, 0x07, Oxec, 0xe9, 0x19, 0x43, 0x0b, Ox1c, Oxa6, Oxe9,
0xf4, 0x16, 0x0d, 0x2b, Oxfc, O0x11, 0x9a, Oxel, 0xf1, Ox1c, Oxf5, OxOf,
Oxe4, 0x18, 0xc0, 0xd9, 0x14, 0x26, 0xe6, 0xf8, 0x0a, 0x17, Oxec, Oxfb,
Oxel, 0x22, Oxdf, Oxf2, Oxfe, Ox1le, Oxd4, Oxeb, Oxd7, Ox0e, Ox08, 0xf6,
Oxef, Oxfc, Oxe6, 0xd4, 0xf7, 0x0b, Oxfb, 0xf5, 0x01, 0x25, Oxd7, Oxfh,
0x0d, Oxfe, Oxff, Oxf3, Ox1d, 0x32, Oxfe, Oxee, 0x12, Oxf2, Ox0Oc, Oxec,
0x02, 0x10, Oxef, 0x01, 0xf2, 0x0Ob, Oxf3, Oxf7, Oxfa, 0x25, Oxfb, Ox0d,
0x11, 0x15, 0x04, Oxfc, 0x0c, 0x21, 0x12, 0x29, 0x00, Oxfa, 0xf6, 0xf5,
0x06, 0x22, Oxea, 0xe2, Oxee, 0x00, Oxfd, 0xf0, OxOb, Ox1d, Oxd3, Oxe4,
0xe4, 0x0a, Oxfc, Oxe8, Oxea, Ox2c, Oxed, Oxed, Oxef, Oxe8, 0xf2, 0x05,
0xfd, 0x15, Oxd8, Oxda, Oxca, Oxee, Oxfa, 0x00, Oxfe, Ox0e, Oxf2, OxfO,
0x0e, Oxf5, 0x04, 0x03, 0x1d, Ox2b, Oxee, 0x05, OxOf, 0x10, 0x13, 0x35,
Oxe2, 0x04, 0x10, Oxdf, Oxcf, Oxeb, 0x40, 0x26, Oxe4, 0x03, 0xf3, 0xf9,
0xf5, 0x14, 0x24, 0x2a, 0xdf, Oxfe, Oxab, 0xe5, 0xfe, 0x1c, 0x27, 0x35,
Oxdb, Oxff, Oxac, 0x01, 0xf6, Oxfc, 0x19, Ox1a, 0x11, Ox1f, Oxa8, Oxf5,
0x02, 0x0f, Ox1a, Ox1f, Oxf7, 0xf2, Oxa2, 0x00, 0x15, 0x22, Oxe4, 0x13,
0x00, 0x09, 0xd9, 0xd5, 0x02, 0x19, Oxfd, 0xf8, Oxe7, Oxff, Oxfb, OxeO,
Oxef, 0xf7, Oxee, 0xf3, Oxf3, 0x19, 0xb0, 0xdf, 0x00, OxOf, 0x08, Oxf3,
0x15, 0x17, Oxec, 0x0f, Ox11, 0x14, 0x02, 0x08, 0x10, 0x17, Oxe6, 0x08,
0xf7, 0x00, Oxed, Oxf7, 0x29, 0x07, 0x10, 0x05, 0x05, Oxe7, Oxed, 0xf4,

0xf9, 0x15, 0xf9, 0xf0, 0x08, 0x00, 0x03, 0x09, 0x21, 0x28, 0xf6, OxOe,
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0xfb, 0xf3, 0x03, 0xf7, 0xOf, OxOc, Oxf0, Oxf5, 0xe3, 0xd8, 0xf8, Oxf2,
0x09, 0x1c, Oxe7, Oxfb, Oxe4, Oxf6, Oxfa, 0xf8, Oxfl, O0x42, 0xf6, Oxda,
Oxdd, 0xd7, Oxfa, Oxff, Ox2f, Ox2c, Oxda, 0x0a, Oxde, Oxec, 0xf1, Ox14,
0xfb, 0x1d, Oxeb, Oxee, Oxf2, Oxeb, Oxf3, Oxed, Ox0e, 0x35, 0xf0, 0x06,
0x19, 0x04, 0x2f, 0x23, Oxe2, 0x07, 0x13, 0xOf, O0xe9, 0xf0, 0x22, 0x2e,
0xd9, Ox1a, Oxch, Oxed, Oxfd, 0x04, 0x27, Ox1e, 0xf6, 0x07, 0x96, Oxd6,
0xd8, 0x11, 0x18, 0x56, 0xd2, Oxfb, 0x92, Oxfc, 0x0b, Ox0a, 0x17, 0x2c,
0xeb, 0x04, 0xa2, 0xf8, Oxe2, 0x04, Ox1a, 0x0d, Oxeb, 0x11, Oxa2, Oxe5,
0xeb, 0xf8, 0x02, Oxf7, 0x17, 0x03, Oxca, 0xe9, 0xOc, Ox1f, Oxfe, Oxf5,
0x18, 0x12, Oxdd, 0x08, 0x15, Oxff, Oxfc, 0xf6, Oxel, Ox1d, Oxe2, Oxel,
Oxfe, Oxfc, 0x03, Oxff, Oxf2, 0x23, 0xd2, 0x01, 0x13, 0xdd, Oxf3, Oxf4,
0xf2, 0x07, Oxef, 0x03, 0x15, 0x21, Oxd8, 0xf8, 0x09, Oxf3, Oxe8, Oxea,
0xe8, 0xf2, 0x08, 0xf0, 0x04, Ox1a, 0xf2, 0x19, Oxfh, Ox1b, 0x15, Oxfc,
0Ox1d, 0x30, Oxe5, Ox1e, 0x09, Oxe8, Oxe9, 0x09, 0xf7, Ox2a, Oxel, Ox0e,
0x00, 0x21, 0xf3, Oxff, Oxfb, Ox01, Oxdf, 0xf2, Oxfe, Oxf4, Oxfc, OxfO,
0x0b, 0x0b, Oxdd, Oxe4, 0xd2, 0x14, 0xf7, Oxfe, 0x0Ob, 0x39, 0x01, 0xe6,
Oxe4, 0x27, Oxfa, Oxe4, 0x04, 0x2c, Oxe2, 0x04, 0xf5, 0x07, Oxf2, 0x03,
0xf0, 0x10, 0xf5, Oxf6, Oxfc, 0x16, 0x22, Ox1b, Oxf8, 0x11, Oxe4, 0x09,
0xf6, 0xf0, Ox41, Ox1le, Oxcf, 0x04, Oxea, Oxee, Ox0e, 0xf6, Ox1b, Ox2f,
0xc7, Oxf1, Oxba, Oxef, OxOf, 0x16, Ox1e, 0x39, 0x05, Ox1e, 0x90, Oxe6,
0x0d, Oxfa, 0x22, Ox3f, Oxe3, 0x23, Oxa5, Oxe3, 0xe9, 0x0f, 0x05, 0x27,
0x02, 0x11, 0x99, 0x05, 0xfa, 0x05, 0x03, 0x01, Oxff, 0x26, 0xd3, Oxf7,
0xf7, Oxf9, 0x05, 0xf4, Oxef, 0x23, 0xd2, Oxdd, 0x05, 0x08, Oxfa, Oxff,
0x03, 0x04, Oxbd, 0xd7, 0x14, 0x06, Oxef, 0x06, 0xe5, 0x05, Oxea, Oxea,
0x02, Oxfd, 0x0d, 0x00, 0x08, Oxff, Oxe7, Oxfb, Oxfe, 0x13, Oxfe, Oxec,

0xf9, 0x02, 0xf3, 0xff, Oxff, 0x08, 0x04, Oxed, 0x19, 0x1d, Oxfa, 0x0a,
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0x0d, 0xf2, Ox0f, Oxec, 0x25, 0x1c, Oxec, Ox0b, 0x01, Oxff, Ox01, Oxf6,
0x08, 0x09, Oxe8, Oxe2, Oxec, 0x23, 0xe5, 0xe9, Oxf0, Ox2e, Oxbd, Oxel,
Oxef, 0x14, 0xe9, 0xf6, Oxf5, Ox1d, Oxdc, Oxe3, Oxd7, Oxfc, 0xf9, Oxf2,
Oxfe, 0x24, 0xf2, 0x05, 0xd5, Oxed, 0xe9, 0xf9, Oxfa, Ox2d, Oxf0, Oxfe,
Oxee, 0xf2, 0xe8, 0xf7, 0x06, 0x14, 0x01, 0x10, Ox06, 0xf3, Ox0e, OxOe,
0xc2, 0x1d, 0xf2, Ox1c, Oxed, Oxe3, 0x53, 0x21, 0xb8, 0xOc, Oxde, 0x03,
0x15, Oxeb, 0x46, 0x39, Oxdf, Oxf6, 0xa3, Oxee, 0xf6, 0xe0, 0x33, 0x50,
0xdd, 0x27, 0x9f, 0x07, 0x13, Oxe2, Ox1f, 0x35, Oxed, Ox1f, Oxh7, 0x07,
0x11, Oxed, 0x17, 0x28, 0xf4, 0x20, Oxcl, Oxec, Oxef, 0x16, 0x02, Oxfa,
0xe0, Ox1b, 0xf7, Oxdb, Oxfd, 0xOa, Oxe7, Oxfb, Oxe7, 0x25, Oxe2, Oxe7,
0xf8, 0xf0, Oxee, 0xe9, 0x02, 0x06, 0xc9, Oxe4, 0x14, 0xe3, 0xe2, 0xf7,
0xf8, Oxfd, Oxdd, Oxe2, 0x08, 0x0a, Oxe4, 0x05, Oxf5, 0x16, 0xe7, 0x01,
0x00, Ox1c, Oxe7, 0xf0, Oxf6, 0x19, Oxfe, 0xOc, Oxf2, 0x06, 0x03, Oxe8,
0x0b, Oxfe, Oxe3, 0x19, 0x08, Ox1a, 0x10, Oxfd, 0x00, 0x21, 0xfO, Oxeb,
0x18, 0x02, 0xf3, 0x04, 0xf0, 0x18, Oxdb, 0x05, 0x01, Oxde, Oxed, 0xe9,
0x23, 0x15, Oxaf, Oxe6, Oxfl, Ox0a, Oxe6, Oxea, 0x01, 0x18, 0xd8, Oxfd,
Oxf1, Oxe6, Oxec, Oxf5, 0x0e, Ox1e, Oxcc, Oxfc, Oxe7, 0x00, Oxe9, 0x11,
0x00, 0x30, 0xf9, 0x14, Oxf4, 0x19, Oxdd, 0xf7, Oxf7, Ox2f, 0xf4, Oxf2,
0xff, 0x27, 0x15, Ox1c, Oxbc, 0x2f, 0xe9, 0x14, Oxf5, 0xe8, 0x44, 0x30,
Oxe8, Ox1d, Oxe4, 0x18, 0x11, 0x00, 0x0c, 0x2b, Oxf3, 0x29, 0x96, 0xe0,
0x06, Oxee, 0x3e, 0x55, Oxdc, 0x13, 0x98, Oxdf, 0xf0, Oxfe, Ox17, 0x33,
0xe8, 0x09, 0xa3, 0x07, Oxef, 0x0e, Ox1d, 0x37, Oxdd, Oxfe, Oxb5, 0x00,
0xf7, Oxe0, Oxea, 0xfd, Oxfd, 0x19, Oxbc, Oxfd, 0x15, Oxfe, 0x01, 0xf3,
0xd5, 0x20, Oxbf, Oxe3, 0x15, 0x0e, 0xf0, 0xf6, Oxf2, 0x14, Oxcc, 0xfO,
0xf7, 0x04, 0xf2, Oxff, 0xOb, 0x02, 0xd2, 0xd8, Oxfa, Oxfc, Oxe5, 0x02,

0x00, Oxfb, 0xf0, Oxdc, Ox1e, 0x10, 0x02, 0x01, 0x00, 0x18, 0xe9, Oxdb,
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Ox1le, 0xf6, Oxfc, 0x03, Oxef, Ox0a, 0x00, 0x16, 0x00, Ox0f, Oxf4, 0x16,
Oxfa, 0x0b, Oxe2, Oxfa, Oxe0, 0x07, Oxfb, 0x02, 0x21, 0x0e, Oxdd, 0x0b,
Oxea, 0xf0, Oxeb, Oxfb, 0x19, 0x09, 0xd4, 0xf2, Oxef, 0x0b, 0x00, Oxeb,
0x1la, Ox2f, Oxea, 0x06, 0x03, Oxf6, 0xf8, 0xfb, Oxfe, Ox1d, Oxea, Oxdd,
Oxed, 0xfd, Oxfb, Oxe7, Oxfe, 0x18, Oxf4, Oxfc, 0x0b, Oxf6, Oxfc, OxOb,
0xfb, 0x28, 0x07, Oxff, 0x07, Ox1le, 0x03, 0x21, Oxcf, 0x22, 0x05, Oxes,
Oxea, Oxe7, 0x43, 0x2e, Oxe7, 0x14, Oxfb, 0x0a, Ox1e, Oxfe, 0x2c, 0x24,
0xd5, 0xfd, 0x9e, Oxd1, 0xf2, Ox1c, 0x32, Ox51, 0x01, Oxf3, Oxac, Oxel,
0xf4, 0xeb, O0x1c, 0x37, Oxf1, OxOf, Oxa7, 0xdb, 0x00, 0xf6, 0xOf, 0x18,
Oxel, 0x10, 0xc9, 0xc5, Oxe8, Oxeb, 0xf2, Oxfd, Oxf6, 0x02, 0xc2, Oxff,
0x00, 0x19, 0x03, 0xO0f, 0x02, 0x22, 0xd4, Oxe7, 0x07, OxOf, Oxe5, 0x1a,
0x09, 0x0b, Oxdc, 0xd2, 0x00, 0x05, Oxee, 0xf8, Oxdc, 0x14, 0xdO, 0x0a,
0x0a, Oxfa, Oxeb, 0x04, 0xf3, 0x06, Oxde, 0x05, Oxfb, Oxfd, Oxe3, Oxec,
0xfd, 0x14, 0xd7, 0x11, 0x0e, Oxe6, 0x06, Oxec, Oxde, 0x22, 0xd7, 0x00,
0x03, 0xf5, 0xf5, 0x0d, 0x01, 0x05, Oxea, Ox0b, 0x16, 0x04, Oxff, Ox13,
0xf3, 0x12, Oxd2, Oxdf, Ox0b, Oxe4, 0x06, 0xf6, 0x08, 0x2d, 0xd3, 0xd6,
Oxe7, Ox0a, Oxec, Oxff, Oxfe, 0x01, Oxdf, O0xf4, Oxdf, Ox1c, Oxfe, Oxf9,
0xf7, 0x13, Oxca, Oxff, 0x03, 0x06, 0xe9, 0xf7, 0x06, 0x08, Oxd7, Oxf3,
Oxed, 0x08, 0xe3, Oxfd, Ox0c, Ox11, 0x15, Oxfb, Ox15, 0x08, 0x28, 0x40,
Oxe7, 0x0d, 0x08, Oxec, Oxe8, 0x16, 0x67, 0x46, 0xc8, 0x16, 0xf1, 0x02,
0x24, 0x00, Ox3a, 0x43, 0xd6, 0x12, Oxae, Oxe7, 0xf4, Oxf8, 0x3a, 0x65,
0Oxe4, 0x0c, Oxb2, Oxef, Ox1f, Oxe8, 0x29, 0x59, 0xf8, 0x11, Oxc4, Oxel,
Oxfe, Oxfa, 0x27, 0x43, 0xc9, Ox1e, Oxbb, Oxfb, 0xf3, 0x13, 0x15, 0x0d,
0xf1, 0x13, Oxcd, 0xf0, 0x07, 0x19, 0x07, 0x00, 0xd8, Oxeb, Oxbf, 0xf0,
Oxfc, 0xf6, Oxef, 0x16, 0x01, 0x02, Oxc1, Oxdf, Oxfd, Oxe9, 0x06, 0x06,

0xf1, Ox08, 0xd7, Oxcc, O0xfb, Ox0e, Oxfc, 0x14, 0xf2, 0x1a, Oxe2, Ox0d,
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Oxeb, 0x09, 0x07, 0x10, 0xe6, 0x13, Oxeb, Oxf5, 0x15, 0x14, Oxeb, Oxfe,
0xf9, 0x17, 0xd2, Oxe3, Ox1le, 0xf5, 0x04, 0x0a, 0xf1, OxOe, Oxde, Oxe7,
0x01, 0x20, 0x0c, Oxfc, Oxdc, 0xf9, Oxe5, 0xe9, 0xff, Ox1d, 0x0a, Oxfe,
Oxec, 0x25, Oxaf, 0xd2, 0x01, 0x16, Oxfc, 0x17, Oxe8, Ox1le, Oxcd, 0xd9,
0xe2, 0xf1, Oxeb, 0x08, Oxff, 0x33, 0xe5, 0xfb, Oxeb, 0x04, Oxfe, Oxf7,
Oxfd, Ox1f, Oxee, Oxff, Oxed, 0xf8, Oxe0, Oxff, Oxfd, 0x2b, 0x0a, Oxf5,
0x15, 0x1d, Oxf3, 0x3f, 0x16, Oxf6, 0xf2, Oxee, 0xf4, Oxef, Oxf0, OX56,
0x0a, 0x1a, Oxbc, Oxfc, 0x2f, 0xfb, 0xf0, 0x56, 0x1e, 0x0e, 0xc6, 0Xxe8,
0x06, 0x0b, 0x11, 0x62, 0x3e, 0xf9, Oxb8, 0xc9, Oxed, Oxeb, 0x02, 0x63,
0x2c, Oxfd, 0xc5, 0xe9, 0x00, 0x17, 0x0f, 0x37, Oxfe, 0x20, Oxcc, Oxe0,
0xe0, 0x0e, 0xe6, 0x20, 0x0a, Oxfd, Oxdf, Oxee, Ox0b, 0x02, Oxee, Ox1f,
0xfb, 0x06, 0xd2, Oxed, Oxfe, Oxeb, Oxfc, 0x12, Oxfd, 0x14, 0x00, 0xd8,
0x08, 0xf6, Oxec, 0x17, 0xf9, 0x10, 0x00, 0xd9, 0x18, 0xf1, Oxee, OXOf,
0xf4, 0x03, Oxee, Oxeb, 0xf0, Oxef, Oxf2, 0x06, 0x04, 0x00, Oxf4, OxOf,
0x09, 0x06, 0xf7, 0x0b, Oxfd, 0x01, 0x03, 0x03, Oxf4, 0xf6, Oxdd, Ox14,
0x1c, Oxef, Oxf1, Oxdd, Oxf7, Ox13, 0xd9, 0x15, Oxef, 0x02, 0xd2, Oxe7,
0x05, 0x05, Oxe2, 0x09, 0xf2, 0x11, 0xf5, Oxba, Oxf0, 0x04, Oxe0, 0x01,
0x06, 0x10, Oxe6, Oxef, Oxfc, 0x12, 0xf9, 0xf4, Ox1b, 0x2f, Oxe3, OxOf,
0xd7, 0xf6, Ox0b, 0x11, Oxf7, OxOc, 0x00, 0x06, 0x18, Oxef, 0x06, 0x03,
0x0a, 0x09, 0xf6, Ox1a, 0x0d, Oxed, Oxfe, 0x2c, 0x43, 0xf4, 0xe5, Oxde,
0xf5, 0x02, 0x25, 0x5a, 0x49, 0xd4, 0xe6, 0x24, 0x1e, 0xf7, 0x0e, OX5c,
0x5d, 0xf0, 0xf9, Oxe4, Ox1c, Oxeb, 0x28, 0x7f, Ox5h, Oxec, Oxfa, Oxdb,
0x0c, 0xf5, 0x20, 0x49, 0x51, 0xel, Oxed, 0xe6, 0x0e, 0x26, 0x28, 0x33,
0x35, 0x05, Oxel, Oxe4, Ox1f, Oxfc, 0xf9, 0x39, 0x18, 0x04, Oxed, Oxed,
0x01, Oxe7, Oxe6, 0x08, 0x09, 0x03, Oxe7, 0xf9, Ox0e, 0x06, Oxec, 0x08,

0x12, Ox1a, Oxda, Oxef, Oxdf, Oxf9, Oxe2, Ox1e, 0x1lc, 0x00, 0x12, 0xd7,
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0x01, Oxf7, 0x21, 0x17, 0x13, 0x19, Oxde, 0xe0, Oxec, 0x16, 0x01, Ox1b,
0x06, 0x0c, 0xf0, Oxe8, 0x18, 0x03, 0x06, 0x0e, 0x09, Oxfa, 0x03, Oxf3,
Oxdd, 0x01, Oxfb, Ox0a, 0x2a, 0xf4, Oxf6, Oxda, Oxe9, Oxfe, Oxe9, 0x12,
0x19, 0xe9, 0x05, 0xdf, 0x00, Oxeb, 0xf2, 0x10, 0xOc, Oxel, Oxcd, Oxcb,
0xf2, Ox1f, Oxd9, 0xO0c, Oxfa, Oxfb, 0xe8, Oxde, 0x00, Oxfc, Oxe5, 0x00,
0x11, 0x02, Oxe6, 0x17, 0x14, 0x00, 0xf2, Oxfd, 0x00, Oxel, 0x10, 0x24,
0x12, Oxec, Oxed, Ox1e, 0x09, 0x18, 0x03, 0xOc, 0x04, 0xf4, 0x15, 0xOf,
0x10, 0x18, 0xd6, 0x29, 0x10, 0x04, 0x1c, Oxef, 0xOf, 0xOc, 0xc7, 0x04,
Oxfe, Oxeb, Oxff, 0xf5, Oxe3, 0x15, Oxfe, Oxch, 0x10, 0xff, 0x12, Oxfb,
Oxe4, Oxeb, 0xf9, 0x00, 0x02, 0xf1, 0x14, 0x13, 0x01, 0x02, 0xf9, 0x01,
0x06, 0x0c, 0xf5, Ox0a, Ox1e, Ox01, 0x19, 0x0e, 0x05, 0xf5, 0x0a, Oxff,
0xff, 0xf2, Oxfb, Oxdb, 0xf8, 0x06, 0x17, 0xf2, Oxf7, 0x0d, 0xOe, 0xf4,
Oxfa, 0xf7, 0x14, Oxdb, Oxe0, Oxfd, 0x08, 0x16, 0xf7, 0x16, Oxfc, 0x09,
0x27, 0x07, 0x09, Oxfb, 0x0a, Oxfc, 0xOc, Oxe4, Oxdb, Oxee, Oxff, 0x10,
0xf3, 0x09, Oxfa, Oxf4, 0x23, 0xf3, Oxf4, 0x19, Oxff, Oxfa, Oxff, 0x19,
0xO0f, 0x11, Oxed, Oxec, 0xf8, Ox0f, 0x10, 0xf3, Oxff, OxOb, Oxf7, 0x06,
0x0b, 0x0e, 0x07, Oxe4, 0x18, 0x0a, 0x08, 0x0e, 0x02, 0x0a, 0x05, 0x19,
0x02, 0xf3, Oxfe, Oxfe, 0x0b, OxOf, Oxfc, Oxfa, 0x05, Oxf9, Oxe2, 0xf9,
0x1b, Oxf7, Ox0f, 0x07, Oxfc, 0x12, Oxfe, 0x01, Oxfd, 0xf0, 0x04, Oxf4,
Oxfd, 0x07, 0xf2, 0x04, 0x04, 0x07, Oxef, 0xOc, Oxed, OxOe, Oxf6, Oxef,
0x08, 0x07, 0x04, 0xe9, 0xf3, 0x20, Oxda, 0x15, 0xf8, Oxff, Oxec, OxeO,
0xf6, Oxff, 0xe9, 0x08, 0x01, 0x10, 0xf0, Oxfc, Oxe9, 0x08, 0xe8, Oxf5,
0xf8, Oxeb, 0x17, Oxe6, 0x03, Oxfc, 0x09, 0xf5, Oxdd, 0xf2, 0xff, Ox05,
0xf6, 0xf8, 0xf5, 0x07, Oxfc, Oxf1l, 0x04, Oxf3, 0x13, Oxel, OxOf, 0xf2,
0x0a, Oxf9, Oxfd, Ox1c, Oxe0, Ox11, Ox1b, Oxe6, Oxef, 0x05, 0x05, 0xOc,

0x23, 0x10, 0x09, 0xfe, Oxf7, 0x1a, Oxf1, Oxfc, Ox11, Ox1d, Oxff, Ox03,
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0x03, 0xe6, 0x07, 0x11, 0xOc, 0x0d, 0x16, 0x05, 0x05, 0x25, 0xf3, 0x10,
0x10, 0x06, 0x09, Oxe8, Ox1a, 0xf0, Oxee, 0x09, Oxff, 0x24, 0xf7, Oxfb,
Oxe6, 0x06, Oxfa, 0x08, 0x03, 0x00, Oxf2, 0x04, Oxf0, Oxeb, 0x14, Ox1c,
0x03, 0x21, 0x14, 0x1d, Oxfe, 0x03, Oxf6, 0x02, 0x09, Oxff, 0x00, 0x13,
Oxef, 0x10, Ox1e, 0x0b, Ox1d, Ox1c, Oxf1l, 0xf6, Oxe7, Oxfd, Ox14, 0x01,
Oxff, 0x13, 0xf7, Oxfc, 0x00, 0x21, Oxe3, Oxeb, 0x07, 0x0e, 0x09, 0xf1,
0xf8, Oxfd, 0x03, Oxee, 0x19, Oxfd, Oxff, Oxfb, Oxff, Oxea, Oxfb, 0x07,
0xf0, 0x0a, 0x04, 0x04, 0x0b, 0x12, Oxfe, Ox0b, Oxe0, Oxff, Oxf6, 0xe5,
Oxfc, 0x11, Oxed, Oxfd, Ox15, 0x03, Oxdd, Oxdb, 0x04, Oxfe, 0xff, 0xOe,
Oxff, Oxfa, Oxfb, Oxe5, Oxef, Oxf6, Oxfe, 0x22, OxOf, Oxe8, Oxfe, 0xf4,
0xfd, 0xd9, 0x03, 0x0a, 0xdf, Oxcf, 0xf1, 0x14, 0x05, 0xfd, Oxfb, Oxf3,
0xfb, Oxfb, Ox0f, Oxf8, 0x05, 0x09, 0x03, 0xf7, 0x05, 0x05, 0x13, 0xfb,
Oxeb, 0x23, Oxe7, 0x18, Oxfb, 0x00, Oxfe, Oxdd, Oxe9, Oxea, 0xd3, Oxe8,
Ox1a, Oxef, 0x01, Oxf1, 0x09, Ox1d, Oxd8, Oxfc, Oxda, 0x19, 0x03, Oxec,
0xeb, 0xf3, Oxed, 0x0a, 0xf4, 0x13, 0x0b, 0xf7, Ox0c, 0x00, 0xf9, Oxea,
0xe3, 0xfe, Oxff, 0x0d, Ox0a, Ox1b, Oxd7, 0x17, Oxeb, Oxe9, 0x00, OxOe,
Oxee, 0x24, Oxef, 0x09, 0x07, 0xf0, 0xf5, 0x07, 0xf5, Oxf5, 0x10, 0x17,
0x06, 0xf7, Oxfc, 0x02, Oxfb, 0xf9, Oxe7, Ox0a, 0x26, Oxf3, 0x01, 0x01,
0x09, 0x0h, 0x02, 0x27, Oxf8, Oxee, Oxfd, Ox1c, Oxf8, 0xf2, OxOf, Oxfc,
0x0d, 0xe0, Oxea, 0x02, 0x0b, 0x00, Oxe0, 0x08, Oxfe, 0x10, 0x04, Oxfe,
Oxeb, 0x13, 0x01, 0x0Oc, 0x0e, Oxed, 0x09, 0x01, 0xOc, Oxe3, 0x10, Oxdf,
0xd1, 0x14, 0xf3, Oxef, 0x09, 0xf0, Oxee, 0xe5, 0x11, 0xf4, 0xf6, 0x00,
0xe8, 0x20, 0x0a, Oxfc, Oxea, 0xf7, 0x02, 0x16, Oxe7, Oxf3, 0x0d, Oxe4,
0x04, Oxe6, Oxef, 0xf8, 0x0f, 0x23, 0x02, 0xe0, 0x01, 0x01, 0x01, Ox05,
0xf5, 0x0d, 0xf5, Oxf5, Oxel, Oxff, 0x04, 0x00, Oxf4, 0x0d, Oxee, Oxf1,

Oxef, 0xf7, 0x0b, Oxff, Ox1b, Oxec, 0x05, Oxe7, 0xf3, 0x13, 0x12, Oxf2,
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0xf3, Oxfc, Oxea, 0x06, Oxfe, 0x13, 0x12, Oxdb, 0x11, Oxe2, Oxfc, 0x0d,
Ox1c, Oxe8, 0x1d, Oxfc, Oxf2, Oxe2, 0x13, Ox1d, Oxda, 0xf6, Ox1c, 0x18,
Ox1e, Oxf4, Oxfa, 0x03, Oxdc, OxOf, Oxff, Oxff, 0x18, OxOb, Oxed, Oxf1,
0xf8, 0x02, 0xf4, 0x10, 0xf9, Oxeb, Ox0b, 0x0e, 0XxOf, 0x01, 0x02, Ox1b,
0x06, 0x10, 0x00, 0xe7, 0x23, 0x0d, Oxf6, 0x11, 0x08, 0xf5, 0xOf, 0x05,
0x13, 0xf7, 0x01, 0x01, OxOc, Oxf6, 0xf9, Oxf0, 0x29, 0x01, Oxe9, 0x11,
0x02, Oxfa, Oxeb, 0x16, 0x0e, 0x10, 0x09, 0x0e, Ox1c, 0x0a, Oxe3, Oxd3,
0x01, Oxe3, 0x00, 0x06, 0xe2, 0xe9, 0x19, Oxef, 0x12, 0xf3, Oxfc, 0x02,
0x0b, 0x0c, 0x0d, Oxed, Oxfd, Oxf6, 0xf9, Oxe9, 0xf2, 0x28, Oxfe, 0x03,
Oxec, 0x03, 0x00, 0xf8, Oxde, 0x0d, 0x25, 0x07, Ox1a, Oxe7, Oxfd, 0x29,
0xd8, 0xf7, Oxfb, Oxde, 0x0Oc, 0x08, 0x06, 0x22, Oxee, Ox1d, 0x05, 0x07,
0xf0, Oxfb, Oxfe, 0x07, Oxfl, 0x04, 0xe9, 0x01, Oxfc, Oxf1, 0x00, Oxeb,
Oxe3, 0x08, Oxec, Oxfe, 0x04, Oxeb, Oxfc, 0x01, 0xf6, 0x0e, Oxdf, Oxf8,
0x12, 0xe3, 0x16, Oxdc, 0x21, 0x0a, Oxe6, 0x06, 0xe5, 0x10, 0x07, Oxf7,
Ox1le, Oxde, 0xe3, 0x07, 0x16, Oxed, 0x23, 0xf2, 0x12, 0x0d, 0xe9, 0xf9,
0xe8, 0xfe, 0x0e, 0x02, 0x18, 0x0a, Oxea, Oxec, Oxfb, Oxfe, 0xOc, 0x1b,
0x19, 0x20, Oxfa, 0x07, Oxe5, 0x0c, 0x04, 0x27, Oxdb, Oxe6, Oxfe, 0x0d,
0x0a, 0x0a, Oxfe, 0x39, Oxdd, Oxde, 0x05, Oxec, 0x09, 0x05, 0x0a, 0x2c,
0xf4, 0x02, Ox1f, 0xd3, 0x24, Oxee, 0xOf, 0x3c, Oxf5, Oxfd, 0xf8, 0xf8,
0x12, 0xf5, 0xf3, 0x19, 0xf9, Oxda, Oxf6, Ox0a, 0x0a, 0xf4, 0x09, 0XOf,
Oxfc, 0x00, 0x01, 0x01, 0xf3, 0xf8, 0x05, 0xf3, 0xOc, 0x19, 0x0e, Oxfd,
Oxfa, Oxel, Oxfc, 0x0Oc, 0x03, 0xfb, Ox1b, 0x06, Oxcc, Oxe4, 0x08, 0xf9,
0x10, Oxe9, 0x06, 0x00, 0x17, 0xe8, 0x0d, 0x12, Oxca, 0xf5, 0x23, Oxe4,
0x21, 0xf6, 0x19, 0x33, Oxdd, Oxfa, 0x0c, 0x01, 0x14, 0x07, 0x00, 0x34,
Oxda, 0x05, 0x07, 0x01, 0x07, Oxe4, 0x06, 0x24, 0x02, Oxff, 0xf0, 0x09,

Oxfc, 0xf4, 0x03, 0x06, Oxee, 0x08, 0xe2, 0x1d, Oxfa, Ox0c, Oxfc, 0x02,
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0x03, 0xeb, 0xf0, Oxe2, 0x0a, 0x18, 0x12, 0xOc, Ox1e, 0x20, Oxed, 0x20,
Oxe4, 0x01, 0x2a, 0x09, 0x0d, 0x0e, 0xdO, 0xf4, Oxdd, Oxfd, 0x2b, 0xf2,
0x08, 0x0c, 0xf8, Oxf7, Oxfc, Oxf9, 0x15, Oxef, 0x19, Ox1c, 0x01, Oxff,
0xe2, 0x01, 0xf3, 0x30, 0x0e, Oxfb, 0x15, Oxe8, Ox1c, 0x00, Oxfa, Ox16,
Oxef, Oxea, Oxfb, 0x05, 0xf0, Ox0e, 0x02, 0x13, 0xf4, Ox01, 0x03, Oxe5,
0x29, 0x07, 0x09, 0x24, 0xf9, Oxe3, 0xf8, Oxde, 0x2d, 0xf4, 0xf5, 0x40,
Oxed, Oxdf, 0x07, Oxef, OxOf, Ox0a, 0x0b, 0x32, 0x0d, Oxe8, 0x00, 0xe6,
0xf6, Oxfc, Oxfd, 0x19, 0x11, 0x09, 0xf3, 0x03, Oxea, 0xf1, Oxfb, 0x02,
0xfd, 0x06, Oxff, Oxfe, 0x09, Oxec, 0x06, 0x0Oc, 0x15, 0xf9, 0x06, 0xd7
Oxe3, Oxf7, Oxed, 0x01, 0x03, Oxfd, 0x14, 0x01, Ox0e, Oxe0, 0x37, 0x0d,
0xd2, 0x18, Ox2f, Oxea, 0x12, 0x0d, 0x05, 0x3a, 0xd5, 0x07, Ox1e, 0xf2,
0x21, 0x11, 0xf9, 0x36, 0xd3, Oxf5, 0x12, 0xf6, Oxfb, 0xf6, 0x06, OxOf,
Oxde, 0xf9, 0x06, 0x09, Oxdf, Oxff, 0x0Ob, 0xf3, 0xf5, 0x01, Oxf1, Oxea
0xf2, 0x02, 0x12, Oxfc, 0x0e, Oxee, Oxf8, Oxeb, 0x00, Oxef, 0x21, OxOf,
0x09, Oxef, Oxeb, Ox1e, Oxef, 0xf2, 0x26, 0xf9, 0x17, Oxf1, Oxfl, 0xfO,
0x0c, 0x10, 0x1d, Oxff, 0x1d, 0x06, 0x03, 0xf6, Oxfb, O0x14, Ox1b, 0x03
0x22, Oxfd, Oxec, 0x03, Oxfa, Oxf8, 0x01, 0x2b, Ox1e, Ox1b, 0x09, 0x09,
0x07, Oxff, 0xf0, 0x20, Oxee, 0x14, Oxfb, Oxf6, 0xf8, O0x11, 0xd9, 0x29
0xf4, Oxfa, 0x07, Oxef, 0x20, 0xf9, 0xf2, 0x30, Oxee, Oxf0, Oxf3, 0xd6,
0x0d, Oxfe, 0x03, 0x36, 0xf5, 0xd7, 0x01, Oxe6, 0x04, 0xf0, 005, OX1f,
0xOf, Oxdd, Oxff, 0xf8, Ox1f, 0xf2, 0x04, 0x37, Oxfa, 0x00, Oxfd, Oxf8,
0x10, Oxel, Oxfb, 0x0d, Oxed, 0xf6, Oxe2, Oxfe, 0x08, Oxfe, 0x07, 0x08,
0x08, 0x11, 0x0a, 0xf0, Oxf8, 0xf5, 0x04, Oxea, 0x08, 0x12, 0x06, 0x0d,
0x0f, 0x10, 0x40, 0x28, 0xc0, Oxfb, 0x3f, 0x08, 0x1d, 0x09, 0x1b, Ox3d,
Oxee, 0xf4, 0x29, 0x13, 0x20, Oxfc, 0x11, Ox4c, Oxdb, 0x02, 0x15, 0x05,

Oxec, Oxeb, 0x0a, 0x22, Oxe7, 0x00, 0x02, 0x01, 0xd4, Oxea, 0x0a, 0xf3,
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0xe3, 0xf8, 0xf5, Oxfa, Ox01, 0x0d, 0x19, 0x06, 0x24, 0x13, 0x02, 0xf5,
Oxf1, Oxf1, Ox1b, OxOf, 0x19, 0x04, Oxe3, 0xf9, Oxe7, 0x02, 0x29, Oxfc,
0x29, Oxec, 0xe9, 0x04, Oxdc, 0x22, 0x1d, Oxfd, Ox1f, 0x01, Oxec, Oxe8,
0xf5, 0x14, Ox1b, 0x19, 0x06, Ox0e, 0x02, 0x0d, 0xf9, 0x06, Oxfc, 0x15,
0x07, Oxfa, 0x0c, Oxel, 0x18, Ox1a, Oxe8, Ox1b, 0xe9, Oxef, 0x0a, 0x18,
Oxfc, 0x05, 0xf9, 0x14, Oxdc, 0x04, 0x01, Oxff, 0x07, Oxfd, 0xfO, Ox2c,
0xf2, Oxec, Ox0e, Oxe7, Ox1a, 0x05, Oxe8, 0x35, 0x13, 0x09, 0xf9, 0x07,
Oxfe, Oxfa, 0x0d, 0x40, Ox0c, Oxea, 0xf4, 0x04, 0x01, 0x11, Oxfc, 0x23,
Oxeb, 0xf4, 0xe9, 0x04, Oxeb, Oxe7, 0x07, 0x09, 0xfb, Oxf1, Oxf6, Oxfd,
0x02, Oxfa, 0x02, Oxff, 0x00, Oxff, Oxf1, Oxf1, Ox1la, Oxe9, 0x10, Oxe3,
0x0b, 0x0c, 0x08, 0x04, 0x1b, 0x0a, 0x2h, 0x10, Oxel, 0x01, Ox1f, Ox06,
0x04, Oxec, 0x19, 0x49, Oxee, 0xf8, 0x22, 0x0c, 0x20, 0x02, 0x07, 0x31,
Oxe7, Oxff, OxOf, Oxf0, Oxfd, Oxea, 0x13, 0x26, Oxce, Oxfa, Oxff, Oxee,
0xe9, Oxfe, 0x15, 0x08, 0x04, 0x05, 0x0d, Oxfa, Oxdd, 0xf8, 0x07, OxOb,
0x33, Oxef, Oxec, 0xf9, 0xd9, Oxe6, Ox1d, 0x10, 0x41, Oxf6, Oxdf, 0x11,
0xe3, 0x14, 0x1d, Oxfb, 0x2b, 0x15, Oxdc, 0x09, 0xf6, 0x05, 0x16, 0x00,
Ox1c, 0x27, Oxe4, Oxfc, Oxf7, Ox16, 0x08, 0x08, 0x2f, Oxdd, 0xf8, Oxfa,
0xe9, 0x0e, 0x0b, 0x0b, 0x02, 0x12, 0x02, Oxfd, 0x19, 0x03, Oxeb, 0x11,
0xf4, 0x09, 0x09, 0x15, 0x12, 0x0d, Oxef, Ox1c, Oxe4, Oxfe, 0x17, OxOc,
0x09, 0x04, Oxea, 0x2f, Oxf2, Ox1e, 0x02, Oxfb, Oxfe, Oxe3, 0x00, Ox2e,
0x04, 0xf9, 0x0c, 0x05, 0x27, 0x0c, 0x07, 0x2d, 0xf7, 0x0b, Oxfb, 0xf9,
Ox1c, Oxdf, 0x11, 0x36, 0x05, 0xf2, 0x02, 0xf8, 0x0b, 0x07, 0x05, Oxfb,
Oxfc, 0x0e, 0x13, Oxfa, Oxfb, 0x09, 0xf5, Oxfd, 0x06, 0x15, 0xf9, 0x03,
0x18, Oxfd, Ox1a, 0x0a, 0x03, O0xe2, Oxfb, 0x00, Ox1e, Oxfe, Ox4f, Ox27,
Oxel, Oxf7, 0x31, Oxf0, Ox1b, Oxec, 0x07, Ox5f, Oxe2, 0xf8, 0x40, 0x05,

0x17, 0x24, 0x0c, 0x3c, 0xf3, 0x10, 0x13, 0xf8, 0x0b, 0xf3, Oxf9, 0x36,
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Oxel, 0xf3, Oxf4, Oxe8, Oxef, 0xf8, Oxfc, Oxeb, Oxe3, Oxfb, Oxf0, Oxee,
Oxdb, 0x06, 0xOc, 0x11, Ox1e, 0x10, Oxe2, 0xe9, Oxeb, 0x0d, 0x34, OxOf,
0x43, 0xd9, Oxef, 0x08, Oxec, 0x05, 0x1d, 0x02, 0x33, Oxef, 0xf4, 0xf7,
0xe6, 0xf9, 0x22, 0x07, 0x04, 0x06, 0xe9, 0x02, 0xf0, Oxfc, 0x24, 0x20,
0x24, 0x17, Oxe6, Ox0f, 0x05, 0xf6, Oxfc, Ox1f, Oxf2, 0x01, 0x0d, Oxe7,
Oxff, Ox1d, 0xf0, Oxfa, 0xd0, 0x00, Oxff, Ox0e, 0x23, 0xf9, Oxf3, Ox11,
Oxde, 0x0d, 0x05, 0x04, 0x0b, 0x0b, Oxfb, 0x26, 0x0d, 0x0d, Oxff, Oxe8
0x16, 0xe8, 0x0b, 0x3c, 0x18, 0xe4, 0x04, Oxff, Oxfa, Oxf3, Oxff, 0x40,
Oxee, 0x06, Oxfc, 0x0d, 0x00, Oxf7, 0x13, Ox3f, Oxf7, 0x13, 0x06, Ox08,
0xf9, 0x13, 0xf2, 0x19, 0xfd, 0xf9, Oxf3, Oxe6, Oxfc, 0x07, 0xf6, Oxfd,
0x0a, 0x22, 0x00, 0x01, 0x19, Oxff, Oxe7, Oxff, 0x08, 0xfd, 0x03, Oxfd,
0x1f, Oxe7, 0x28, 0x08, Oxde, 0xf3, 0x43, Oxf6, 0xOc, Oxfe, Ox1le, 0x52,
0xf2, 0x04, 0x17, 0xf2, 0x08, 0x0d, 0x04, 0x38, Oxde, 0x0c, 0x10, Oxef,
Oxdf, 0x0f, 0x01, 0x24, Oxde, Oxel, 0x0d, Oxfd, Oxd4, 0xf6, 0x12, 0xOe,
Oxed, 0x01, 0xf0, Oxf3, Oxfd, Oxff, 0x18, Oxf3, 0x36, Oxda, 0xf6, Oxef,
0xe8, Oxef, 0x37, 0x27, Ox4e, Oxf8, Oxf4, Oxff, Oxe5, 0xf3, 0x32, 0xO0b,
0x36, 0x08, Oxe9, Oxf6, Oxe2, 0x13, 0x21, Oxfe, 0x12, Oxed, Oxdd, Oxfh,
0xf8, 0x05, 0x0f, 0x03, Ox1c, 0x04, Oxfc, 0xf2, 0x23, 0x0e, 0x03, Oxfc,
0xf9, 0x18, 0xf7, 0x01, Ox1b, 0x03, 0xf5, Oxfd, Oxde, Oxf3, 0x19, Oxfc,
0x11, 0x02, Oxe7, 0x13, Oxde, Oxd8, Oxf2, 0x05, 0x28, 0x02, 0x02, 0x27,
0x07, 0x08, Oxff, 0x07, 0x27, 0x0e, 0x19, 0x40, Oxfb, 0x02, 0x0c, 0xf6
0x0d, 0x07, 0x0f, 0x47, 0xf8, 0x05, 0x0e, Oxfd, 0x03, 0x1e, 0x07, 0x32,
Oxe7, 0xf6, 0x24, 0x01, 0x01, 0x02, 0x0a, Oxff, 0xf6, 0x26, 0x15, 0xfO,
0x04, 0x13, 0x03, Oxfa, Oxfe, Oxf6, 0xf1l, 0x09, 0x2a, 0xe6, Oxea, 0xf6,
0x17, 0x13, Oxeb, Oxff, 0x15, Oxeb, 0x23, 0x06, 0xc8, 0xf6, 0x33, Oxeb,

0xf4, Oxe7, 0x12, 0x2a, 0xe3, 0xe6, 0x32, Oxfa, 0x16, 0x15, 0x17, 0x40,
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0xf1, 0x08, Ox1a, Oxf3, 0xf6, 0x0Oc, 0xOc, 0x11, OxdO, 0x22, 0x02, Oxee,
Oxea, 0xf4, Oxf8, 0xf9, 0x13, 0x10, 0x17, Oxf5, 0xf1, 0x0a, Ox0e, Oxfd,
0x32, Oxda, 0xf1, Oxe2, Oxdb, 0xf2, 0x34, 0x1f, 0x53, Oxfc, Oxe4, 0xf2,
0xf6, 0xf2, Ox1d, 0x04, Ox4a, Oxec, Oxee, 0x06, Oxdf, 0x01, Ox1a, 0x04,
0x27, Oxfc, Oxe6, Oxfd, Oxd9, Oxfd, 0x0e, 0x00, 0x0c, 0x16, 0xf3, 0x03,
0xf7, Oxfc, 0x0e, 0xOf, 0x09, 0x06, 0x06, 0x04, 0x08, 0x02, Oxed, Oxf5,
Oxe4, Oxe6, 0x07, 0x06, 0x03, 0x18, Oxea, 0x13, 0xe2, Oxfa, 0x10, 0xf2,
0x02, Oxec, 0x03, 0x3c, 0xf6, Oxf6, 0x0a, 0x10, 0x09, Oxf8, 0x15, 0x24,
0xfd, 0x0d, 0x09, 0x01, 0x00, Oxff, 0x00, Ox1a, 0xf0, Oxee, 0x08, 0x03,
0x1d, 0x05, 0x16, 0x46, Oxe6, 0xf8, 0x08, 0x00, 0x09, 0x09, Oxff, 0x01,
0xfc, 0x20, Oxfc, Oxec, 0x05, 0x1b, 0x03, Oxfl, 0x12, Oxe4, Oxfa, 0x24,
0Ox1c, 0xf5, 0xf2, Ox05, 0x11, Oxe7, Oxfa, 0x02, 0x20, Oxea, 0x31, 0x10,
Oxcf, 0xd8, 0x33, Oxee, Oxff, 0x09, 0x20, Ox3f, Oxe2, 0x0a, 0x29, Oxee,
0x3a, Oxf2, Ox1e, 0x39, 0x02, Ox1e, Oxfe, Oxf2, Oxef, Oxe2, Ox0d, OXOf,
0xf1, 0x19, 0x02, Oxe7, Oxec, Oxff, Oxfe, Oxe4, Oxfe, Oxfb, 0x02, 0xf6,
0xf1, Oxf4, O0x07, Ox1la, 0x2a, 0xf9, 0x06, Oxf9, Oxda, 0xf4, 0x22, 0x02,
Ox4f, 0x0a, 0xf3, Oxfc, 0xf3, Oxf6, 0x25, 0x0a, 0x28, 0x01, Oxf7, 0x09,
Oxe6, 0x05, 0x28, Oxf7, Ox1e, 0xf2, Oxee, 0x13, Oxee, 0x05, OxOf, Ox0a,
0x09, 0xe8, 0xe8, 0x0e, 0x05, 0x12, 0xOf, 0x15, 0x02, Oxec, 0xf8, 0x02,
0xf7, 0x05, 0xf8, Oxff, Oxdc, 0x00, 0x01, 0x00, 0x12, 0x17, Oxec, 0x19,
Oxfa, 0x09, Oxfa, 0xf3, Ox1d, OxOb, 0x07, 0x25, Oxea, 0x0c, 0xf5, Oxfa,
0x04, Oxf7, Oxfe, 0x33, Oxfe, 0x14, Oxef, 0x04, 0xf0, 0x00, 0x00, 0x3a,
Oxea, Oxfa, 0x10, 0x01, Oxe4, 0x00, 0xff, 0x23, 0xe9, 0x26, 0x15, 0x10,
0x04, 0x14, 0x0d, 0x08, 0xf8, Oxfd, 0x10, Oxfb, 0x00, 0x21, 0x06, Oxfa,
0x0f, 0x08, 0xf1, 0x09, 0x28, 0xf0, 0xd8, 0x0d, 0x08, 0x09, 0x02, Oxfb,

0x12, 0x03, 0x0e, Oxfb, Oxce, 0xf0, 0x39, 0xe5, 0x09, 0xf6, Ox1f, 0x35,
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0xdd, Ox1c, 0x25, Oxef, O0x17, 0x0Oc, 0xf6, 0x3e, 0xf0, 0x21, Ox08, Oxff,
0xd7, Oxfc, Oxfd, Ox1f, Oxe5, 0x18, 0x12, 0xe9, 0xf5, Oxe9, 0x12, 0xf6,
0x02, 0x13, Oxf4, 0x0a, Oxfd, 0x03, 0x09, 0x08, 0x2f, 0x07, Oxee, Oxfd,
0xd7, 0x00, Ox2b, 0x29, 0x3b, Oxdb, Oxde, 0xf1, Oxel, Oxf7, Ox47, 0x12
0x35, 0x0c, Oxe4, 0x09, Oxef, O0x17, 0x2b, Oxea, 0x2d, Oxf8, Oxe8, 0x18,
Oxef, 0x03, 0x11, Ox0a, 0x10, Oxff, Oxe8, 0x07, 0x0c, 0x07, 0x03, 0x18,
0x05, 0x08, 0xf8, 0xf8, 0x06, 0x18, 0xe9, Oxf9, Oxe0, 0xOf, 0x0d, 0x18,
0x04, 0x01, 0xf0, Ox1c, 0xf6, 0x14, Oxfd, 0x12, 0xOc, 0xOc, 0x02, 0x34,
0xf6, 0xe6, Oxfd, Oxf9, 0xf9, Oxfd, 0x00, Ox2a, Oxfc, Oxf9, Oxff, 0xOa,
Oxfe, Ox1b, 0xf5, 0x34, Oxdc, 0xf9, 0x15, 0x13, Oxe7, Ox1b, 0xf7, Ox25,
0xfd, 0x09, 0x08, 0x0a, 0xf0, 0x17, Ox0f, 0x04, 0xf4, Oxe9, 0x06, 0x07,
0xf5, 0x02, Oxfc, Oxf5, 0x09, Oxee, 0xf1l, 0x07, 0x38, 0x03, 0x05, 0xOf,
0x16, 0x0f, Oxed, Oxff, 0x21, 0xf8, 0x34, 0x07, Oxd1, 0xf9, Ox27, 0x00,
0x0c, 0x21, 0x18, 0x42, 0xe6, 0x02, Ox1a, Oxf1, Ox2f, Oxf1, 0x0e, 0x3b
Oxee, 0xf8, 0x08, Oxea, Oxfe, 0xf9, 0x03, 0x18, Oxf5, 0xf8, 0x0d, Oxeb,
0x01, 0x10, 0x09, 0x02, 0x15, 0xfb, Oxf1, Ox0b, 0xf2, 0x06, 0x08, 0x09,
0x2f, 0x19, 0x02, Oxfe, Oxe4, 0x06, Ox1f, 0x17, 0x49, 0xf2, Oxe2, 0x02,
Oxef, 0x04, 0x26, 0x16, 0x3f, 0x08, 0xf1, 0x0a, Oxfd, Oxf9, 0x28, 0x01
0x15, 0x0b, 0xf9, 0x10, Oxdc, 0x02, 0x20, 0xf7, 0x16, Oxe6, 0x09, 0x03,
Oxf1, Oxf5, 0x12, Ox1c, Oxfb, 0x2a, 0x08, Oxfa, 0x0a, 0x16, Oxf6, 0x15,
0xf0, 0x06, 0x11, Oxfd, 0xOe, 0xf9, Oxf6, 0x12, Oxed, Oxf3, Oxfd, OX1f,
0x0b, Oxfa, 0x08, 0x30, 0xf8, 0xff, Ox0b, Oxeb, 0x10, Oxff, 0x07, 0x22,
0x0d, 0x07, 0x09, 0x03, 0xf6, 0xf8, Oxfc, 0x26, 0xf8, Oxee, 0x11, 0x02,
0x03, 0x0a, Oxef, 0x38, Oxfe, 0x13, 0x1b, 0x09, Oxfe, 0x06, 0x05, 0xf3,
0x04, Oxdf, Oxfc, 0x00, Oxe7, 0x15, Oxec, 0xf1, Oxf8, Oxfc, Oxed, 0x05,

0x0e, 0xf3, 0x15, 0x09, 0x01, 0x0d, Oxfd, 0x00, 0x24, 0xe2, 0x31, 0x13,
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0xd5, 0x1b, 0x2b, 0xe8, 0x03, 0x08, 0x1d, 0x33, Oxdc, Oxfd, 0x24, 0xe4,
0x20, Oxfa, 0x07, 0x33, 0x01, 0x12, 0x06, Oxf5, Oxef, Oxf7, Oxfa, 0x13,
0x01, Oxec, Oxee, Oxe0, Oxfd, 0x0d, Oxff, 0x09, 0xf6, 0x00, Oxed, 0x07,
Oxea, 0x0e, Oxff, Ox0e, 0x26, Oxfc, 0xf0, Oxe7, Oxe7, Oxfe, 0x30, Oxff,
0x24, 0x04, 0x06, 0xf4, 0xf5, 0xf8, 0x23, 0x0e, 0x3d, Oxf2, Oxfd, 0x04,
0xe8, Oxfb, 0x23, Oxfe, 0x33, Oxel, 0x01, Oxfd, Oxdc, Oxfb, OxOe, Oxfa,
0x22, Oxfh, 0x11, Oxfa, Oxff, 0x08, 0x21, 0x30, 0x13, 0x03, 0xf2, 0x03,
0xf8, 0x0f, Oxec, 0x0d, Oxef, Ox0f, 0x10, 0x10, OxOf, Oxf6, 0xf9, Ox1e,
0xf7, Oxe5, 0x08, Oxfa, 0x09, 0xff, 0x00, 0x15, 0x02, 0x00, 0x08, Oxfe,
Oxfb, 0x0e, 0x15, 0x28, Oxfa, Oxfb, 0x13, 0x06, 0xfb, 0x05, 0xf6, Ox11,
0xf6, 0x0b, 0x06, 0x15, Oxel, 0x00, Oxe9, Ox0f, Oxel, 0x1d, 0x18, Oxfd,
0x0b, OxO0f, Oxff, Oxf2, 0xf5, Oxfd, Ox14, Oxff, 0xf4, Oxfe, Oxe2, Oxf8,
0x14, 0x0b, Oxeb, 0x07, 0x35, Oxe2, Oxeb, 0x0b, 0x04, 0x22, Oxfe, OxOe,
0Ox1d, 0xf2, 0x24, 0x11, Oxcc, Oxec, 0x25, Oxf7, Oxff, 0xf9, 0x06, 0x29,
0xe4, 0x07, Ox1c, Oxdb, Oxf8, Ox1d, Oxfa, 0x44, 0xf2, 0x01, 0xOf, Oxe6,
0x11, 0x03, Oxee, 0x17, 0x06, 0xe0, 0xOc, 0xd8, Oxe9, Oxfd, Ox11, Oxfe,
0x07, Oxdd, Oxea, Oxff, Oxde, Oxdd, 0x0a, 0x09, 0x30, Oxf2, 0x01, Oxe4,
0xe0, Oxeb, Ox2d, 0x12, 0x2d, Oxeb, Oxfc, 0xf0, Oxe8, 0xf9, 0x1f, 0x08,
0x3f, Oxeb, 0x0e, 0x13, 0xf9, 0x0c, Ox1c, 0x02, 0x25, Oxec, 0xf6, 0x05,
0xf3, Oxf4, 0x18, 0x08, 0x12, Oxe9, Oxfb, Oxfd, 0xf9, 0x08, 0x13, Ox1c,
0x08, Oxec, Oxfe, 0x02, 0xf1, 0x19, 0xf3, Ox1d, Oxf1, 0x07, Ox11, Ox12,
Oxfa, 0xf2, 0xf6, 0x0d, Oxff, 0x17, Ox0a, Oxfb, Ox1f, Oxf8, O0x11, 0x24,
0xf6, Oxfc, Oxfe, 0x07, Oxed, 0x05, 0x1c, 0x21, Oxfe, Oxfe, 0x16, Ox0d,
0x08, 0x0f, 0x09, 0x33, Oxf4, Ox1f, 0x14, 0xOc, Oxfe, Oxf5, Oxeb, 0x2a,
Oxee, 0xf3, 0x12, 0x19, Oxec, 0x01, 0x06, Oxf7, 0x05, 0x22, 0x0b, Oxeb,

Oxeb, 0x06, 0xel, 0xf5, 0x0d, Oxee, Oxfb, Ox0a, 0x31, Oxff, Oxe3, Oxea,
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0x18, 0x09, Oxe3, 0x07, 0x1a, 0xf8, 0x15, Oxfc, Oxcc, 0xf2, 0x2a, Oxe5,
0x01, Oxea, 0x10, 0x1f, 0xd9, 0x02, 0x13, 0xf6, 0x16, 0x01, Ox0e, 0x3c,
0x02, 0x17, 0x04, 0xf1, Oxf7, 0x02, 0x07, 0x0c, 0x02, Ox1f, Oxf4, Oxe6,
0xf0, 0xe9, 0x05, 0xf4, 0xfd, Oxe4, 0xf7, Oxe9, Oxfc, Oxef, 0x06, 0x02,
0x26, Oxf1, Oxf1, Oxeb, 0xe9, 0xe6, 0x30, O0x1c, 0x38, Ox0f, 0x03, 0xf1,
0x10, 0x04, 0x30, 0x19, Ox1f, Oxfb, Oxfc, 0x05, Oxe2, Oxfe, 0x18, Oxf2,
Ox1c, Oxf2, 0xf5, 0x0e, Oxf2, 0x05, 0x1d, 0x28, 0x12, 0xf0, 0xfO, OxOf,
0x0a, 0x03, Ox1a, Ox1a, Oxf3, Ox08, 0x13, Oxef, 0xf5, Ox1c, 0x06, 0x00,
Oxee, 0x12, 0x1d, 0x03, 0x18, 0x06, 0x0a, 0x0e, 0xf0, Oxeb, Oxfa, Ox0d,
0x08, 0xff, 0x06, 0x24, 0x0f, 0x03, 0x0a, 0x0f, 0x0e, Oxff, 0x08, 0x33,
0xfc, 0x00, 0x0e, Oxfb, Oxfb, 0x05, 0x07, 0x19, 0xe8, Oxe7, 0x12, 0x11,
0x15, 0xf7, Ox0c, Ox1a, Oxf6, 0x28, 0x08, Oxeb, Oxf2, 0x25, Oxee, 0x01,
0x03, Oxec, Oxed, Oxfa, 0xf0, 0xf2, Oxef, Oxf1, 0x02, 0x23, Oxef, 0x01,
0x41, Oxfa, 0xf4, 0xf4, 0x15, 0xf5, Oxf5, Oxf9, 0x28, Oxde, 0x20, 0xf6,
0xc7, Oxde, 0x21, Oxe4, Oxfe, Oxec, 0x0d, 0x2c, Oxee, 0x24, 0x10, OxfO,
0x1d, 0x12, Ox0e, Ox2b, 0x06, 0xf8, Oxfd, 0x01, 0x08, Oxef, Oxfd, OxOf,
Oxeb, Oxed, Oxel, Oxdf, Oxf1, Oxe5, 0x16, Oxe3, 0x08, Oxfc, 0xf6, OXT6,
0xd8, 0xf0, 0x23, Oxfc, 0x2b, Oxf5, Oxff, Oxe7, 0xf4, O0xe9, 0x29, 0x09,
0x2b, 0x0c, Oxff, 0x08, 0x0b, Oxed, 0x29, 0x14, 0x3c, 0xf5, Oxeb, 0x18,
0xf6, 0x10, 0x22, 0xf9, 0x17, 0x23, 0x02, 0x0c, 0xf6, Oxfa, Ox2f, Oxfe,
Ox1e, Oxeb, Oxfd, 0x03, 0xf0, 0x07, Ox1c, 0x09, Oxfa, Oxel, 0x0d, OxOf,
0x18, 0x03, Oxfe, Oxf0, Oxec, Ox0b, 0x10, 0x02, 0x14, 0x06, Oxef, Oxf7,
Oxea, 0x0b, 0x05, Oxfe, Ox1f, 0x06, 0x0e, 0x07, 0x00, Oxel, 0x01, 0x01,
0x07, 0x05, 0x09, 0xf7, Oxef, 0x15, 0xf7, 0x12, 0x05, 0x03, 0x04, Ox1d,
0x04, 0x10, 0x12, 0x06, 0x05, 0x00, 0x08, 0x18, 0xd6, Oxf2, Oxfa, 0x07,

0xf8, 0x12, 0x07, Oxfd, Oxdd, 0x00, 0x04, 0xfb, 0xf8, 0x09, 0xf3, 0x09,
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0xfb, 0xf0, Oxe8, 0x09, 0x27, 0xf5, Oxf8, 0x06, 0x01, 0x02, 0x0e, Oxf6,
0x1f, Oxfa, 0x29, 0xf8, 0xd6, 0x01, 0x22, 0xf8, 0x1d, Oxe3, Ox1a, 0x39,
0x0a, 0x0d, 0x19, 0xf5, 0x12, Oxfb, 0x1d, Ox2a, 0x03, 0xf6, 0xOc, 0xf2,
0xfd, Oxec, 0x18, 0x13, Oxfe, Ox1a, Oxe8, Oxdd, 0x01, 0xf8, 0x30, 0x01,
0xf8, Oxfe, Oxe4d, 0xe7, Oxff, Oxeb, 0x23, Oxfa, Ox2c, Oxf0, Oxfc, Oxe7,
Ox0a, Oxf8, 0x18, 0x10, 0x23, 0x01, Oxfa, Oxe8, 0xf1, Oxfa, Ox1d, OxOe,
0x17, Oxe7, Oxe4, 0xf5, 0xf9, 0xOc, 0x17, OxOc, 0x13, Oxe8, Oxel, Ox17,
0x19, 0x05, Ox0b, 0xO0f, 0x23, Oxed, Oxff, Oxfe, Oxe0, 0x14, 0x16, 0x00,
0x0d, Ox1c, 0x0b, Oxf5, 0xfb, 0x18, Oxee, Oxff, Oxff, Oxf3, Ox18, 0xOc,
0x05, Oxfa, 0xf6, Oxfe, Oxfe, 0xf8, 0xf8, 0x09, Oxef, 0xf8, O0x0e, OXfO0,
0x00, 0xf8, 0x0c, 0xf8, 0xf6, 0x07, 0x16, 0x11, 0xf8, Oxea, Oxff, OXff,
0x01, 0x20, 0x07, 0x08, Oxfd, Ox1c, Oxfc, 0x06, Oxed, 0x0d, 0x08, 0x15,
0xf0, 0x25, 0x01, Ox1b, 0x00, 0x02, Oxfe, 0x01, 0x05, 0x01, Oxfd, Oxf1,
0xe5, 0x0c, Oxe4, Oxel, 0xf0, Oxfa, Oxee, 0xOe, 0x35, Oxee, 0x15, Oxef,
0x0a, 0xf9, 0x01, Oxf5, 0x1f, 0x05, Ox1f, 0x0d, Oxel, Oxf4, Oxff, Oxf5,
0x23, 0x02, 0x18, 0x30, Oxfc, 0xf0, Ox0d, 0x04, 0x0d, 0x06, 0x29, 0x1d,
0xf9, 0x08, 0x06, Oxe5, 0x13, Oxfd, 0x0d, 0x26, Oxef, 0x09, Oxdc, Oxf2,
0x05, Oxdf, 0xOc, Oxf6, 0xf3, 0xd9, 0xf8, 0x08, Oxef, Oxeb, OxOf, 0xf9,
0x3a, 0x03, Oxff, Oxe0, Oxf7, Oxf0, 0x15, 0x12, 0x41, 0x0b, Oxf1, 0x04,
0x04, 0xe2, 0x0e, 0x0b, 0x2c, 0x03, Oxea, 0x02, Oxfb, Oxe7, 0x08, Oxe9,
0x22, 0xf3, 0xf2, Ox1c, Oxfa, Oxf3, 0x11, 0x04, Ox1f, Oxf5, 0x02, 0xOf,
Ox1a, Ox1f, 0x24, 0x0b, Ox06, Ox1f, 0xf3, 0x06, 0x00, 0x02, 0xe8, 0xf6,
0xf4, Oxe8, 0x07, Ox2e, 0xfb, 0xf8, 0x10, 0x09, 0xf0, Ox0e, 0xff, Oxfe,
Ox1c, Ox14, 0x17, 0x06, Oxe2, Oxf1, Oxfa, 0x01, 0x11, 0x13, 0x12, 0x29,
0xf1, Ox0f, Ox1f, Oxfa, Oxfd, Oxfd, 0x02, 0x07, 0x0e, Oxfb, Ox0e, 0x04,

0x01, 0x01, Oxed, Oxfe, Oxde, Oxfd, 0x08, Oxef, 0xf6, 0x0a, Oxff, OXOf,
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0xe7, 0xf2, Ox0f, 0x02, Oxea, 0x10, 0xf9, Oxec, Oxfd, 0x09, Oxea, OX1f,
0x46, Oxdd, Oxe2, 0xf7, 0x08, 0xf5, 0xf7, 0xe9, 0x33, Oxfb, Ox2f, 0xf6,
Oxb5, 0x1d, 0x15, Oxeb, 0x11, 0xf7, 0x2a, 0x2e, 0x08, 0x1d, Oxf4, Oxfb,
0x15, Oxfa, 0x22, 0x34, 0xff, 0x06, Oxf6, Oxfd, Oxfa, 0xf9, 0x03, Oxf5,
0xf4, Oxf4, Oxd5, Oxea, 0x01, 0x08, 0x22, Oxf1, 0xf2, 0x06, Oxd1, Oxe5,
0x0c, Oxef, 0x12, 0x03, 0x08, 0x02, 0xf7, 0x05, 0x1b, 0x07, 0x39, 0x34,
0x21, Oxe2, 0xe3, 0x0b, 0x0c, 0xf6, 0x29, 0xf7, 0x24, 0x0a, Oxfc, OXff,
0Ox1la, Oxfd, 0x05, Oxff, Oxff, 0x0e, 0x0a, Ox1a, 0x09, Oxfb, 0x15, 0x04,
0x03, 0xf7, Oxfe, Ox00, Oxfc, Oxfb, 0x11, Oxfa, Ox1d, 0x0e, 0x06, Oxed,
Oxfc, 0x23, 0xd8, Oxf2, 0x04, Oxe5, OxO0f, 0x16, 0x29, Oxfe, 0xf5, Oxec,
0xe2, 0x0e, Oxeb, 0x09, 0x1d, Ox11, 0x05, 0x11, Oxe4, 0x29, 0x12, 0x02,
0x12, 0x19, Ox0e, Ox1a, Oxee, 0xf9, 0x05, 0x09, 0xf5, Oxfd, 0x05, 0x04,
Oxe4, Oxf1, 0x17, 0x01, 0xf2, Oxfe, Ox0b, Oxf4, 0x0d, 0x04, 0x06, Oxfe,
Oxff, Oxec, 0xe9, 0x00, Oxff, 0x03, 0x03, Oxfd, Oxf1, 0x15, Oxfc, Oxf3,
0xff, Oxfe, 0x09, Oxee, 0x3c, 0x01, Oxec, 0x02, 0xf0, Oxf6, 0x20, Oxeb,
0x16, 0x07, 0x32, 0xf3, Oxce, 0xf0, 0x02, Oxd4, 0x11, Oxe6, 0x28, OxOe,
Oxe3, 0x21, Oxee, Oxce, Ox1e, 0xd9, 0x23, 0x26, 0x06, Oxfa, 0xf9, Oxf1,
0x01, Oxe6, 0x0b, 0x07, Oxdc, 0x21, Oxbc, Oxe3, Oxef, 0xf8, 0x12, Oxfc,
0xe6, Oxfe, 0xf5, 0xd4, 0x15, 0x0a, 0x00, 0x13, Oxfc, Oxec, 0xf3, 0xd6,
Ox1a, Oxe3, 0x21, 0x36, 0x2a, 0x03, Oxe9, Oxe3, Oxff, 0x00, 0x13, Ox1c,
0x0e, 0x20, Oxe5, 0xf5, 0x24, 0x0b, 0x20, 0x14, 0x13, 0xf8, 0x04, 0x1b,
0x2f, Ox0a, 0x15, 0x00, 0xf4, 0x1a, 0x11, 0x0d, 0x03, 0x18, OxOf, 0x18,
0x04, Ox1f, Oxfb, 0xf2, Ox1f, 0x15, 0x03, 0xfb, Ox0b, 0x17, 0xfb, Ox0Ob,
Ox1b, Ox1f, Oxf4, 0x07, 0xf9, Oxf9, Oxf8, Oxf4, 0x14, 0xOf, 0xf6, Oxfe,
Oxdd, 0x0b, Oxff, 0x01, 0x18, 0x04, 0x1b, 0x0a, Oxed, Oxe7, 0xf9, Ox16,

0x02, 0x01, 0x00, 0xf7, 0xf1, Ox07, 0xf0, 0x06, 0xf8, Ox0b, 0x02, 0xf3,
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0xff, 0x20, Oxfd, 0x01, 0x04, Oxf5, 0xd9, 0xf4, Oxf4, 0xf2, 0xe8, Oxff,
0x04, 0x00, Oxf0, Oxe2, Oxfe, Oxed, Ox1b, Oxef, 0x20, Oxfa, Oxfb, 0xf4,
0x02, 0x18, 0x07, Oxfb, Oxef, Oxe4, 0x08, 0x0d, Oxel, 0x0e, 0x25, Oxc6,
0xfd, 0x0c, Ox1c, 0x0b, Oxf0, 0x01, Ox1c, Oxd4, Ox11, 0xf5, Ox1b, Ox09,
0xfb, Oxda, 0x13, Oxe3, 0xf9, 0x10, 0x14, Oxf0, Oxf0, Oxfd, Ox1f, Oxcf,
0xf4, Oxe4, 0xfb, Ox0e, 0x0a, 0x11, Oxed, Oxdc, Oxfc, Oxe6, Oxf7, Oxfc,
0x13, Oxel, 0x0b, Oxe4, 0x04, Ox11, Oxee, 0x21, 0x14, Oxel, 0x07, Oxe4,
0xfb, 0x08, 0x03, 0x2b, 0x27, 0xf6, 0x0d, 0x02, Ox1b, 0x09, 0x09, Oxf8,
0x14, 0x19, 0x0f, 0x0b, 0x01, 0x10, 0x09, 0x12, 0x03, 0xf5, 0x18, 0xf3,
Oxfb, 0xf5, 0x02, 0x0e, 0x0d, 0x00, 0x07, Oxfc, 0x18, 0x25, 0xOb, 0xf0,
0xf9, O0xe6, 0x08, 0x01, 0x24, 0x14, Oxfa, Oxed, Oxe5, Ox1f, 0x09, Oxfe,
0x08, Oxee, 0x1a, 0x1a, 0x05, 0x00, Oxff, OxOc, Oxfe, Oxf9, Ox11, Ox11,
Oxea, Oxfe, 0x08, 0xf9, 0xf0, Oxe4, 0x01, 0x0d, Oxf1, 0x00, OxOb, Oxea,
0x19, Oxea, 0xf3, 0xf8, 0x08, 0x12, Ox1c, Ox1f, Oxfb, Oxef, Oxf0, Oxf2,
0x14, Oxel, 0x03, Oxfa, Oxf9, Oxda, Oxe9, Oxfc, Oxf3, Oxff, 0x12, 0x04,
0xf7, Oxfc, 0x17, Ox0f, Oxfc, 0x29, 0x03, Oxe5, 0xf2, Oxee, Ox1e, Oxfa,
0x04, Oxed, 0x25, Oxf4, Oxel, 0x15, 0x10, Ox1e, Oxef, Ox1c, 0x04, Oxde,
Oxe5, 0x08, 0x21, Oxfd, Oxfd, Oxea, 0x03, Oxca, Oxda, 0x26, 0x00, Ox0a,
0xfd, 0x05, 0xf0, Oxd4, Oxel, Ox1la, Oxe4, 0xf5, 0x07, Oxe7, Oxfa, Oxdf,
0xd4, 0x03, 0xf0, 0x10, 0x15, 0x0c, 0xf4, Oxed, Oxe3, Oxfb, OxOf, Ox1e,
0x16, 0x09, 0x00, Oxec, Oxea, 0x13, 0x16, 0xOb, 0x01, Oxfb, Oxff, 0x00,
Oxfb, Ox07, 0x13, 0x08, 0xf4, Oxe4, 0x12, 0x00, Oxfb, Oxfa, Oxfc, 0x08,
Oxeb, 0x19, 0x02, Ox1c, 0xe8, 0x26, 0xf3, 0x10, 0x09, OxO0f, 0x19, 0x02,
Oxfb, Oxec, Oxf7, Oxe2, Oxfb, Oxfa, 0x11, 0xf3, 0x0b, 0x08, Oxff, Oxd9,
0xf8, 0x12, 0x18, 0x06, 0x07, 0x22, Oxff, 0x19, 0xf5, OxOb, 0x0a, 0x13,

0xf2, Oxfa, 0x02, 0x21, Oxeb, 0x11, 0x17, 0x17, Oxec, Oxel, Ox0e, 0xf7,
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0xe8, 0xd8, 0x0e, 0x01, Oxf1, Oxed, Oxed, 0xf0, 0x09, Oxf7, Oxe7, Oxfd,
0xf0, 0xf9, Oxdb, Oxee, Oxdc, Oxfb, 0xf8, 0x0a, Oxf5, 0x0b, 0xd4, 0xd7,
0x08, 0x06, 0x18, 0x06, 0x0c, 0x13, Oxfd, 0x09, 0x13, 0x26, 0x12, 0xf4,
Oxef, 0x00, 0xf5, 0x28, 0x18, Oxfe, 0x04, Ox0e, 0x21, Ox1a, Ox0a, Ox1le,
0x09, 0xf0, 0x0d, 0xOf, Oxec, 0xf3, 0x17, 0x22, 0x00, Oxec, 0x0e, 0x01,
0xe9, 0x08, 0x09, 0xf2, 0xf2, 0x08, 0xf0, 0x0b, 0xd9, 0x09, 0x14, 0xf5,
0xf6, 0x04, 0x19, 0xf4, 0x11, Oxe9, 0xf2, 0x0d, 0x20, 0x17, 0x0a, 0x05,
0x0c, 0x04, 0x01, Oxfd, 0xf4, 0xfb, Ox1b, 0x0Oc, 0xf2, 0x0b, Oxff, Oxfe,
0x01, 0xd8, Oxfa, Ox0e, Oxf5, 0x14, 0xf9, 0x01, 0x04, 0xf8, Oxfa, 0x02,
Oxe8, 0xf9, 0xf9, Oxea, Oxf1, 0x07, Oxff, Ox1e, 0x01, OxOb, Oxf7, OxOa,
0xf7, 0x0c, Oxfd, Oxec, 0xf3, 0x05, 0xf8, Oxda, 0x0b, 0x15, 0xf6, Oxee,
0xf9, 0x10, Oxfa, Oxfe, 0x08, 0xf0, 0xe6, Oxec, 0x05, Oxff, 0x15, 0x19,
0x1f, 0x11, Oxfc, 0x09, 0x08, 0x01, 0x06, Oxfe, 0x04, 0x08, Oxfb, Oxfb,
0x08, 0xf4, 0xf6, 0x28, 0x10, 0xf9, 0x28, 0x0b, 0xf8, 0x0d, 0x01, 0x00,
0xff, 0x02, 0x05, 0x08, Oxea, 0xe9, 0xf4, 0xf6, 0x01, Oxea, Oxdf, Ox1f,
Oxfe, 0x0a, 0xf9, 0xf7, Ox0c, Ox1b, 0x06, Oxed, 0xf6, 0xf2, 0x03, 0x03,
Oxfd, 0x04, 0xf5, 0x10, 0x0a, 0x0b, 0xf4, 0xf8, Oxf1, Oxe7, 0x05, Oxfe,
Oxe7, OxOb, Oxf1, Oxec, Oxf4, Oxec, 0x06, Oxee, Oxde, 0x05, 0x1b, Oxfe,
0x13, 0xf3, 0xd9, Oxea, 0x04, 0x10, 0x05, Oxed, 0x15, 0x02, 0x0b, 0x10,
Oxfa, 0x02, 0x05, 0x0b, 0x02, 0x07, Oxfc, 0xf5, 0x15, 0x14, 0x05, 0xf7,
0x0c, Oxfe, Oxf6, 0xf4, Oxfa, 0x06, Oxfc, 0x13, Oxdc, Oxe4, 0x09, Oxfa,
0x02, 0x23, Oxec, 0x06, 0x11, 0x13, Oxf8, Oxfa, Ox27, 0x28, 0x0b, 0x23,
Oxec, 0xf1, 0x09, 0x17, 0x0f, 0x13, Oxff, 0xf2, Oxfc, 0x0a, Oxf5, 0x0d,
0x03, 0x26, 0x01, 0xOf, Oxfe, Oxf1, Oxfb, Oxe6, 0xf0, 0x02, 0xf2, OxfT,
0x02, 0x11, Oxff, Oxfd, Ox1c, 0x02, 0x0b, Oxf6, 0x14, 0xOc, O0xOb, 0x21,

0x28, 0xf0, 0x11, 0x05, 0x06, Oxed, 0xf9, Ox0a, 0xf2, Oxef, 0xf8, Oxf1,
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Oxfe, 0x0d, 0xf9, Oxf7, Oxea, 0x00, 0x08, 0xdb, 0x02, 0x0f, Oxfe, 0x04,
Oxef, 0x20, 0x16, 0x01, Oxe8, Oxed, Oxe4, 0x22, 0xf6, 0x19, 0x00, 0x04,
0x01, 0x13, Oxeb, 0x0d, Oxec, 0x01, 0x08, 0x05, 0x0c, 0x0e, Oxfe, 0x02,
0x12, Oxf7, Ox27, 0xf9, Oxfd, 0x18, Oxfe, 0x24, 0xf7, 0x13, Oxed, Ox1le
0x09, Oxff, Oxd8, 0xf4, 0x12, Oxf8, 0x04, 0x0c, Ox1c, 0x11, Oxfd, 0x17,
0Ox1d, 0x01, Ox13, Oxee, 0x11, Oxf3, Oxf8, 0x06, Oxf6, 0x16, Oxfe, Ox15,
0x16, Oxdc, 0x1f, 0x00, 0x25, Oxee, Oxff, Oxf7, Oxf6, 0x02, Oxdd, 0x15
0xf1, 0x14, 0x08, 0xe8, 0xe5, 0x21, Oxea, 0xf0, 0x1a, 0x07, Oxea, 0x08,
Oxea, Oxe4, Ox1e, 0x00, 0x13, 0x17, Oxec, 0x11, Oxd6, 0x11, 0x18, Ox17,
0x04, 0x15, 0x03, 0x3a, 0xd6, 0x02, 0x07, 0x04, Oxe6, Oxe5, Oxfe, OxOe
0xff, Oxed, Oxfc, Oxfb, Oxff, Ox1c, 0x06, 0x0a, Oxfb, 0xf9, Oxea, Oxla
0x21, 0xf5, 0x04, 0x06, 0x0a, Oxe3, 0x16, Oxea, 0x04, Oxe2, 0xf9, 0xf9,
0xe6, Oxfb, 0x0f, Oxfc, 0x06, Oxfb, 0x10, 0x07, 0x07, 0x13, 0x07, Oxfc,
0x16, Oxef, 0x07, Oxdc, 0x12, Ox1f, O0x08, 0xf4, Oxe9, 0x14, 0x06, 0xf7,
0xf1, 0x0c, 0x01, Ox0c, Oxe6, 0x04, 0xf3, 0xf2, Oxe5, Oxf3, Oxef, Ox1d,
0xf6, 0x20, 0x07, Oxfe, 0xf4, 0x05, Oxee, 0x10, Oxfd, Ox0e, Ox0b, 0x02,
0x0d, 0xd8, 0x07, Oxfb, 0x26, 0x0a, O0x1c, 0x21, 0x06, Ox1f, Oxf4, 0x06,
0x37, 0x18, Oxfa, 0x16, Ox1e, 0x24, Oxfb, 0xf0, 0x12, 0xf9, 0x02, 0x09,
0x17, 0x16, Oxf3, 0xf9, 0x17, Oxf2, 0x02, 0x0a, 0x2d, Oxe7, Oxe3, 0x25,
0xf0, 0xf9, 0x0f, Oxdd, 0x15, Oxe6, 0x04, Oxfc, 0xf1, 0x17, 0x0a, Oxea
0x24, 0x07, Oxf1, 0x11, 0x13, 0x29, Oxf4, 0xc5, Oxfb, 0x07, Oxef, 0x13,
0x0b, Oxel, 0xf1, Oxeb, 0xf8, Ox1b, 0x09, 0x08, 0x1f, 0x15, Oxf2, 0x05,
0x02, Oxdd, 0x09, 0x0f, 0x16, 0x10, 0x01, 0x30, 0xf2, Oxe0, 0x27, Oxfe,
0xf1, 0x0e, 0x0e, 0x07, Oxe6, 0x07, 0x0b, 0x18, Oxfe, 0xOf, 0x01, 0x07,
0xf4, 0x07, 0x10, Oxe7, Oxfb, 0xf3, Oxf7, 0x0b, 0xf9, 0x15, 0x18, 0x25,

0x0c, 0x14, 0x02, 0x08, 0x0a, 0x0f, 0x10, Oxec, Oxee, Ox1a, 0x03, 0x14,
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0xO0f, Oxfa, 0x25, Oxff, 0x18, 0x0d, Ox0b, Oxea, Ox1f, 0x28, 0x10, 0xOc,
Oxe7, Oxee, Oxf7, Oxfa, 0x03, 0x15, 0xOc, Ox1d, 0x01, 0x00, 0x12, Oxee,
0x01, 0xf1, 0xf8, OxOb, 0xf3, Oxfd, 0x04, 0xf8, 0x02, Ox1e, OxOe, Oxf3,
0x02, 0x10, Oxfd, 0x07, 0x0b, 0x09, 0x03, 0x10, 0x3e, 0x08, 0x0e, 0xOc,
0xf4, Oxe7, Oxfd, Ox1c, 0x27, Ox1a, Oxed, Oxel, 0x08, Oxdc, 0xd9, Oxf1,
Ox1e, 0x07, 0x12, Oxf1, 0x10, Oxfb, Oxc8, 0x08, 0x0f, 0x03, Ox1d, Oxdc,
0x23, 0x04, 0xf9, 0x0a, Oxff, 0x08, 0x0e, 0xc9, 0x39, Ox0a, 0x01, 0x07,
Oxec, Oxe0, 0x05, 0xe8, 0x14, 0xd8, Oxel, Oxfa, Oxd6, 0xf8, Oxed, Oxdb,
0xff, 0x1d, Oxf5, 0x17, 0xOf, Ox1c, Oxdc, Oxed, Oxff, Oxff, Ox04, 0x13,
0xf5, Oxe7, 0xd2, 0x12, Oxdb, Oxel, 0x13, 0x11, 0x23, Ox0e, Oxf9, 0x31,
Oxdc, Oxef, 0x07, 0x0a, 0x20, 0xf2, 0xf9, 0x13, Oxff, Ox1c, Ox2a, Oxdf,
0xdb, Oxe7, 0x11, 0xf2, 0xfd, Oxfb, 0x28, 0x00, 0x15, 0x03, 0x02, 0x20,
0x07, 0xf7, 0x19, 0x13, 0x13, 0xf6, 0x09, Oxfe, Oxfd, 0x20, Ox14, Oxf5,
0xf5, Oxfc, 0x14, 0x0e, 0x17, Oxfe, 0x15, 0x04, 0xf9, Oxf6, Ox1d, OXf6,
0x1b, Oxe4, Oxee, 0xfd, 0x00, Oxe9, Oxee, Oxce, 0x0f, 0x20, 0x05, 0x02,
0x0d, 0x06, 0x05, 0xf8, Oxef, Oxdf, Ox16, 0x17, Oxe6, Oxfl, Ox10, Oxf3,
0x06, 0x04, Oxdb, Oxfb, Oxe7, Oxf8, 0x02, 0x11, Oxff, 0x0d, Ox0Oa, Oxfa,
0x27, 0x0a, Oxfc, Oxe8, 0x11, 0x17, Oxf0, 0x0d, 0x0d, Oxee, Oxdf, Oxdd,
0xf1, 0x15, Oxd6, 0xf7, 0x00, Oxef, Ox2e, Oxe6, 0x24, 0xfd, 0xd5, 0x04,
0xf0, 0x08, 0x08, Oxed, 0x22, 0x07, Oxel, 0x09, 0xdO, OxOb, 0x18, Oxe6,
0x3f, 0x0a, Oxe5, 0xe2, 0xf9, 0x08, 0x02, 0xd6, 0x13, 0x15, Oxbd, 0x00,
0x0e, 0xf8, 0xe2, Oxca, Oxec, 0x0e, Oxe6, Oxef, 0x15, 0x11, Oxch, Oxdf,
0xf9, 0x03, 0x22, 0x10, 0xfh, 0xf9, Oxe5, 0x08, Oxel, 0x11, 0x10, Oxfc,
Oxfa, 0x00, 0xf8, 0x30, Oxe5, 0x08, 0x14, 0xe8, 0x12, Oxe2, 0x04, 0x19,
0x0b, Oxfa, 0x33, 0xf3, Oxec, Oxfe, Oxf8, 0x25, 0xf8, 0x21, 0x28, Oxef,

0x00, Oxde, 0xff, 0x2h, 0x03, Oxfc, 0x10, 0x0c, Oxcf, Oxfd, 0x19, Ox0a,
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0x0c, 0xf2, 0xf7, Ox0c, Oxfd, 0x02, Ox1c, Oxdf, 0x26, 0x0d, 0xf0, OxOb,
Oxce, 0x15, Oxfb, Oxec, 0x27, Oxf6, Oxf9, Oxe5, 0xe2, Oxfb, Oxfd, Oxd8,
0x28, Oxec, 0xe9, 0xf2, Oxca, 0x09, 0x02, 0x06, 0xOc, Oxfa, 0x05, 0x01,
0xd5, 0x0a, 0x02, Oxfb, 0x04, 0x17, Oxdd, Oxfe, Oxeb, 0xf1, 0x09, 0x10,
0x12, Oxff, Ox00, 0xe0, 0x26, 0xf7, Oxed, Oxf4, 0x00, 0xf2, Oxfa, Ox07,
0x02, 0xf5, 0x06, 0xe8, 0x03, Oxfd, Oxdc, 0xf2, 0xc2, Oxff, OxOb, Oxd6,
0x25, 0x04, 0xe9, 0xf0, 0xd9, 0x08, 0x09, 0xc5, 0x23, 0x12, 0xf6, 0x13,
0x11, Oxf3, 0x18, 0xf0, 0x34, Oxfe, Oxfe, Oxed, Oxea, 0x02, 0x17, Oxdc,
0x1b, Ox1bh, Oxea, Oxfe, Oxea, Oxfe, Oxf2, Oxc4, 0xfd, 0x04, 0xe9, 0x0d,
0x0d, 0x09, Oxca, 0xd4, Oxel, 0x04, Ox1e, Oxff, OxOf, Oxef, 0xd6, OxOf,
0xd5, 0xf8, 0x26, 0xd6, 0x33, 0xe8, 0xf5, 0x3b, 0xfl, Oxe8, 0x39, 0xe8,
0x08, 0xe5, 0x01, 0x02, 0x04, 0xf6, 0x19, 0x0a, 0xd0, Oxeb, Ox0b, 0x15,
0xf7, 0x0e, 0x23, Oxf6, 0xf4, 0xd8, Oxf4, 0x17, 0x23, 0x25, 0x14, 0x01,
0xd7, 0xfd, 0xf9, Ox1f, Ox1b, 0x11, Ox0a, 0x18, Oxf5, 0xf5, OxOf, Oxe0,
0x2e, 0x01, Oxe5, Oxdh, Oxe2, 0xf2, 0x14, Oxfa, 0x2a, 0x00, Oxe2, Oxea,
0xfd, Ox0e, Oxfc, Oxcl, 0x35, 0x08, 0xf6, 0xf9, Oxec, 0x00, 0x06, 0x00,
0x0b, 0xf6, 0x01, Oxfe, Oxea, OxOb, 0x08, 0x05, Oxe4, Oxea, 0xd7, Oxfd,
Oxee, 0xf3, 0x0c, 0x0c, 0x0d, 0x02, Oxfd, Oxee, 0x17, 0x10, 0x13, Oxfd,
0x07, 0x03, 0xf8, 0x0c, 0xd4, Oxed, Oxfe, 0x07, Oxf4, Oxee, Oxf4, 0x03,
0xc2, 0x18, 0x2c, 0xd1, 0x33, 0xd8, Oxdb, Oxfa, Oxed, 0x10, Ox1c, Oxe3,
0x37, 0x0a, Oxea, Oxfe, 0xf6, Oxef, 0x20, Oxed, 0x32, Oxf7, Oxf5, Oxf3,
Oxca, 0xfd, Ox0a, Oxcf, 0x0d, 0x10, Oxde, 0x07, 0x18, 0x10, Oxf0, Oxd6,
0x0c, 0x04, Oxeb, 0x1a, 0xf9, 0x08, 0xc4, Oxch, 0xe4, Ox0b, 0x19, Oxfc,
0x29, 0xf6, Oxec, 0x07, Oxf3, Oxed, 0x2b, Oxe9, Oxfa, 0x02, Oxec, 0x2b,
0xf0, 0xf2, 0x2d, Oxe8, Oxed, 0x00, 0x12, 0x13, Oxed, Ox1a, 0x3d, OxfO0,

0x05, 0x04, Oxfc, 0x13, 0x10, 0x01, 0x40, 0xf2, 0x06, 0x02, 0xf9, 0x22,
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0x24, Oxff, 0x18, 0x00, Oxeb, 0xe8, 0x14, 0xf9, 0x25, 0xe0, 0xff, 0x03,
0Oxe5, 0xfd, 0x08, Oxea, 0x2e, 0x0b, 0x05, Oxe7, Oxde, Oxe4, 0xf5, Oxea,
Ox3a, Oxf4, 0xf4, Oxe7, Oxed, Oxec, 0xf8, Oxee, 0x30, 0x0a, Oxdb, 0x05,
0xf7, 0x16, Oxff, Oxf7, Oxfa, Ox1f, Oxef, Oxe4, Oxce, Oxf8, 0x13, 0x04,
0xf9, 0x01, Oxel, 0x03, 0xf9, 0xf9, 0x08, 0x04, Oxfa, 0xe4, 0xe7, 0xf7,
0x28, 0xfd, Oxfd, 0x00, Oxfc, Oxfb, Oxef, 0x0a, Oxec, 0x0c, 0x0a, 0xd2,
0x05, Oxfb, Oxcd, Oxfb, 0x9d, Oxea, 0x1c, Oxe5, 0x25, 0xe8, Oxea, 0x0b,
0xf0, 0xf3, 0x0d, Oxab, 0x49, 0x0e, Oxeb, 0x00, Oxe2, 0x03, 0x29, 0xeO,
0x3d, 0x06, Oxf7, 0xf8, Oxcf, 0xOc, 0x1a, 0xd6, Ox1f, Oxef, Oxfd, OXff,
Oxef, 0x0c, Oxdb, Oxe0, 0x20, 0x06, Oxdf, Ox1a, Oxe7, Oxfc, 0xb2, Oxd1,
0xdf, 0x13, 0x07, 0x1f, OxOc, 0xf7, Oxde, Ox0a, Oxdb, Oxdf, Ox1a, 0xf5,
0x29, 0x0d, Oxebh, 0x2c, Oxcf, Ox0e, 0x26, Oxfe, Oxef, 0x04, 0xf5, 0x14,
0x09, 0x13, 0x34, 0xff, Oxfe, 0x0e, 0x06, 0x0e, 0x10, Oxf9, 0x2a, 0x0Ob,
Oxe6, Oxfe, Oxf1, Ox1a, 0x36, 0x29, 0x29, 0x05, 0x05, 0xd8, 0x14, 0x12,
0x26, 0x0h, 0x18, 0xff, Oxd7, Oxdf, OxOf, Oxed, 0x31, Oxf7, Oxfc, Oxec,
0x0b, Oxef, 0x0c, 0xd2, 0x30, 0xf9, 0x04, Oxfe, Oxef, Oxe4, Oxfb, Oxd1,
0x32, 0xe5, Oxee, 0xf0, 0xOc, Oxe6, 0x13, Oxed, Ox1e, OxOb, Oxe4, OxeO,
Oxfa, Oxf4, 0x14, 0xf4, 0x18, 0xf7, 0xd9, 0xf6, Oxed, Oxea, Oxfc, 0x06,
Oxfc, 0xf5, Oxed, Oxeb, 0x05, 0x03, 0x1b, 0x0b, Oxff, Ox0b, Oxef, 0x01,
0xf1, 0x16, 0x05, 0x00, Oxee, 0x0a, Oxdb, 0x10, Oxb4, 0x14, OxOf, Oxel,
Ox1c, Oxfd, 0xf0, 0xf8, Oxc3, Ox11, 0x17, Oxba, 0x47, 0x15, Oxe6, 0x01,
Oxea, 0xf1, Ox0c, 0x08, 0x4a, 0x15, 0xf0, Oxf7, Oxea, 0x00, 0xf5, 0xd4,
0xf1, Oxff, Oxe0, Ox0c, 0xf4, Ox17, Oxd8, Oxea, 0x03, 0xff, Oxd5, 0x18,
Oxfb, 0x07, 0xc7, 0xc9, Oxdd, 0xf3, 0x15, 0x0d, 0x22, Oxea, Oxdb, Ox0a,
0xd6, 0x09, Ox1d, Oxe5, 0x2d, 0x04, Oxfc, 0x35, 0xc6, 0x0e, 0x33, Oxf1,

0xd7, Oxea, 0x01, Ox1b, Ox0e, 0x01, Ox2a, Oxff, Oxef, Oxfl, Oxf7, OxOf,
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0xff, 0x00, Ox3b, 0xe8, 0x0a, Oxff, 0xf4, Ox0d, Ox1f, 0x04, 0x17, Oxf7,
Oxdf, Oxec, 0x12, 0x26, 0x36, 0x07, 0xOc, 0x06, Oxe7, Oxd6, 0x13, Oxe3,
0x30, 0x09, 0x00, 0xf5, Oxe0, Oxf3, 0x11, Oxe2, 0x38, 0x0d, Oxf6, 0x05,
Oxec, 0x05, 0x00, 0xe5, 0x24, Oxef, Oxfe, Oxf8, 0x00, 0xd8, 0x18, Oxf1,
0x26, 0x0b, 0xf2, Oxfc, 0xe0, Oxe4, 0x06, 0x0b, Ox1a, 0x05, 0xc6, 0xf6,
Oxe8, Oxde, Oxfe, 0xOc, 0x03, 0x09, Oxfe, Oxe2, 0x18, Ox1b, Oxfb, Oxf7,
0x06, 0xf1, Oxfe, 0xf6, Oxef, Ox1b, 0x07, 0x0d, 0x01, 0x0a, Oxed, 0xfO,
Oxad, Ox1a, 0x17, 0xd6, 0x37, 0xfd, 0xd8, Oxec, Oxca, 0xf1l, 0x15, Oxc4,
0x33, 0xf1, Oxed, Oxf0, Oxe9, 0x15, 0x0d, Oxf2, 0x36, Oxde, 0xfd, OxOe,
Oxfb, 0x10, 0x0f, Oxf6, 0xf9, 0x0c, Oxea, 0xfO, Oxe5, OxOb, Oxee, Oxcl,
0x10, Oxf4, Oxe8, Ox1f, Oxee, 0x00, 0xdO, Oxe4, 0xe7, 0x13, 0x07, 0x27,
0x12, Oxea, Oxea, Ox0f, Oxea, Oxf4, 0x14, Oxee, Oxfe, 0x09, Oxfb, 0x31,
Oxdb, Ox1b, Ox1c, Oxe7, Oxef, Oxf5, 0xf7, Ox1a, 0x06, 0x01, Ox2c, Oxed,
Oxfb, 0x04, Oxfa, 0x07, 0x19, Oxec, 0x2b, 0x0d, Oxfc, 0xd8, Oxfc, OxOf,
0x1f, Oxfc, 0x2d, Oxf3, 0xc9, Oxda, 0x0a, Oxfe, 0x29, 0x00, Oxfa, 0x09,
0xe8, 0xf6, 0x21, 0xf3, 0x4a, 0x1a, 0xf8, 0x00, Oxe7, Oxf0, 0x21, 0x01,
0x22, 0xf3, 0x00, 0xe9, 0x06, Oxe3, 0x15, 0xd7, 0x3d, OxOc, 0x07, Oxf1,
0xf3, Oxec, 0x17, Oxdf, 0x29, Ox1b, Oxfd, Oxfe, Oxeb, Oxed, 0x17, Oxf6,
0x23, 0x0a, Oxea, Oxee, 0xf9, Oxf3, 0xOf, OxOc, 0xf8, Oxf5, Oxed, Oxe8,
Ox1c, 0x14, 0x07, 0x17, 0x0b, 0x0d, Oxed, Oxf7, Oxed, 0x10, 0x07, 0xd5,
0xf2, 0x09, 0xd6, 0xf7, Oxb5, 0xf6, 0x19, 0xc9, 0x25, 0x15, Oxe8, 0xf5,
0xc4, 0xf9, 0x2a, 0xb0, 0x39, 0x0e, 0x02, 0x11, Oxf0, Oxf7, 0x1d, Oxeb,
0x39, 0x10, 0x02, 0x15, 0xe0, 0x08, 0x01, Oxee, Ox1c, Ox1e, 0x08, 0x04,
0xf2, 0x02, Oxe8, Oxda, Oxfa, Oxfb, Oxe0, Oxfe, 0x05, 0x02, 0xd3, Oxca,
0xf4, Oxec, 0x10, 0x16, 0x05, 0x0d, Oxd7, 0x09, Oxdc, 0xf6, Ox1e, Oxf8,

0x10, Oxed, 0xf7, 0x27, Oxf5, 0x08, 0x28, Oxee, Oxec, 0xe0, 0xf8, 0x17,
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0xfb, 0x23, Ox2e, Oxf1, Oxfa, Oxf5, Oxfc, Ox1la, 0x10, Oxf7, 0x32, 0xfb,
Oxfb, Oxe8, 0xf1, 0x03, 0x24, Oxeb, 0x25, 0xf9, Oxca, 0xf1, Oxfe, Ox01,
0x2e, 0x07, 0x18, 0x03, Oxe5, Oxea, 0x10, Oxfa, 0x3b, 0x07, OxOf, 0x11,
0x04, 0xf7, Ox1d, Oxf1, 0x24, Oxd9, 0x08, Oxef, 0x02, Oxdd, 0x07, 0xc8,
0x2c, 0x0d, 0x06, Oxec, 0x17, Oxda, 0x21, Oxdf, 0x34, 0xd9, Oxfb, 0xf2,
Oxf4, Oxec, Ox0e, Ox0a, 0xOf, 0x0f, Oxdb, 0xf0, Oxfb, Oxe6, OxOf, 0x00,
0x04, 0xf9, 0x01, 0x05, 0x05, Oxfe, 0x08, 0xf3, 0x0e, 0xf2, Oxfb, Ox01,
0xfd, 0x18, Ox1d, Oxf6, Oxee, 0x06, Oxcf, Oxfc, Oxae, 0x27, 0x21, 0xd2,
0x33, 0x03, 0xe0, 0xe0, 0xc9, Oxfb, 0x3a, Oxbd, O0x4d, 0x04, 0xe8, 0xf5,
Oxe6, Oxeb, 0x19, 0xf2, Ox4b, 0x1d, Oxfc, Oxf7, 0xd9, Oxff, Oxfe, Oxea,
0xO0f, 0x04, 0x0e, 0x00, Oxed, 0x19, 0xe9, 0xe9, Oxff, Ox11, Oxef, 0x14,
0x01, 0x17, Oxbc, Oxh5, Oxef, 0x0Oc, 0x22, 0x27, Ox0f, 0x01, Oxd4, 0x03,
Oxce, 0x01, 0x25, Oxff, Oxf9, Oxf0, Ox0a, Ox1c, Oxe5, OxOf, Ox1c, Oxee,
Oxf4, Oxf1, 0xf4, 0xOc, 0x00, 0x08, Ox1c, 0xf4, 0xd5, Oxf1, Oxfc, OX1f,
0x11, 0x00, 0x18, 0x03, Oxf7, Oxed, Oxff, 0x07, 0x09, Ox1a, Ox18, Oxff,
Oxea, Oxec, Oxfd, 0x13, 0x2b, 0xf8, 0x0c, Oxfa, Oxdf, Oxf6, Ox11, Oxda,
0x2a, Oxdc, Oxfc, Oxff, Oxff, Oxec, 0x12, Oxel, 0x37, Oxfd, Oxeb, Oxfe,
Oxea, 0xd1, 0x12, Oxfa, 0x28, Ox1a, 0x0d, Oxf0, 0xf7, Oxe0, 0xOc, Oxeb,
0x35, 0x14, Oxeh, 0x00, Oxeb, 0xe7, 0x1b, Oxfc, 0x09, 0x00, 0xf2, 0x04,
0xf9, Oxe5, Ox1a, 0x0e, 0x08, 0x12, 0xf8, Oxfe, 0x09, 0xOf, 0x0d, Oxea,
0x03, Oxel, Oxfe, 0xf2, Oxec, 0x0d, 0x02, Oxdb, 0x04, Ox1d, Oxd4, 0x01,
Oxca, 0x13, 0x29, Oxca, 0x28, 0x04, 0xe2, 0xf1, 0xdb, Ox0b, Ox2c, Oxcd,
0x44, 0x00, 0xe7, Oxf4, 0xd0, 0x12, 0x15, Oxff, 0x42, 0x11, 0x05, Oxfd,
0xd9, 0x11, Ox1c, Oxf4, 0x15, Oxec, 0xf2, 0x24, 0xd6, Ox1d, Oxec, Oxda,
0xf5, Oxec, Oxe5, 0x22, 0xf2, OxOb, Oxbd, 0xdO, Oxeb, 0x05, 0x07, Ox1b,

0x01, Oxed, 0xf5, 0x02, Oxcf, 0x08, 0x15, Oxfd, Ox1c, Oxe5, 0x04, 0x19,
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0xc7, 0x25, 0x22, 0xf3, Oxde, Oxfb, 0xfb, 0x20, Oxf6, Oxeb, 0x25, Oxfe,
0xf5, 0x08, 0xf5, 0x17, 0x0e, 0x04, Ox1c, 0xf9, Oxee, Oxec, Oxel, 0x06,
0x12, Oxff, 0x2a, 0x13, Oxed, Oxfe, 0x05, 0x18, 0x25, 0x20, 0x09, 0x13,
Oxea, 0xd7, 0x05, 0x06, 0x33, 0x25, Oxff, Ox0a, Oxf0, Oxea, Ox17, Oxel,
0x30, Oxfa, 0x0d, Ox0a, 0x04, 0x00, 0x0e, 0xe9, 0x16, 0x20, 0x0d, 0x02,
Oxe8, Oxed, 0x07, 0xe8, Ox3c, Oxf1, 0xd9, Oxfa, Oxel, Oxed, 0x18, Oxfc,
0xf0, 0x09, Oxe3, 0x05, Oxfe, Oxd1, 0xOb, 0x0e, 0xf5, 0x25, Oxfd, Oxfh,
0x30, Ox1e, 0x08, Oxfc, Ox0c, 0x21, Oxea, Oxfc, Oxe5, Ox1e, 0x16, Oxf5,
0xf4, Oxfc, 0xf0, Oxea, 0xc4, 0x21, 0x27, Oxe9, 0x2b, 0xdb, 0xdb, Oxec,
Oxe5, Oxfe, 0x37, Oxe2, 0x46, 0x25, Oxfa, Oxec, Oxe4, Oxf3, 0x19, 0xf2,
0x4c, 0x06, 0x00, Oxfb, Oxeb, 0x10, 0x10, Oxf7, Ox2a, 0xf8, 0xe9, 0x18,
Oxee, 0x21, 0xe8, 0xd5, 0xf4, 0x0a, Oxed, 0x24, Oxfe, 0xf9, 0xb2, Oxbc,
0xf3, 0x1d, 0x00, 0x2f, 0x07, 0x08, Oxel, Oxf1, Oxed, 0x27, 0x27, Oxfe,
0x22, Oxfd, 0x02, 0x20, 0xd8, 0x05, 0x25, Oxec, 0xf1, Oxff, 0x0a, OxOf
0xe6, Oxfe, 0x46, Oxfd, Oxel, Oxca, O0xf7, 0x22, 0x03, 0x08, 0x21, 0xf5,
0xO0f, 0xf7, Oxfb, Ox0c, Oxfb, 0x14, 0x2d, 0x03, 0xe5, 0xe4, 0x09, 0x0b,
Ox1a, Oxe6, 0x01, 0x28, 0xe9, 0xd6, 0x0b, 0xf7, Ox2c, Oxfb, 0x11, Oxee,
0x0b, Oxed, 0x17, Oxf0, 0x3c, 0xf5, 0x08, Oxfa, 0xf8, Oxcd, 0x17, Oxfa,
0x39, Oxea, 0x11, Oxf5, Oxed, Oxee, 0x0a, Oxec, 0x41, 0xd6, Oxe7, Oxf9,
Oxfa, 0xc8, 0x15, 0xf7, 0x08, 0x0e, Oxe3, 0x08, 0xe8, Oxec, Oxfd, Oxfe,
0xf1, 0x00, Oxe9, Oxf4, 0x09, 0x26, 0x02, 0x16, 0xf0, 0x01, Oxef, 0x01,
Oxff, 0x03, 0x22, 0xdb, Oxfc, 0xf5, Oxde, 0xe5, 0xc4, 0x01, 0x28, 0xd4,
0x38, 0x08, 0xd0, Oxec, 0xd5, 0x04, 0x2f, Oxce, Ox4e, Oxeb, 0xf9, Oxe7,
Oxdf, 0xf0, Ox1b, Oxf5, 0x42, Oxf1, 0xf6, 0x09, 0xd5, 0x0a, 0x0d, 0x08,
0x04, 0x05, Oxe2, 0x0e, 0xd7, 0x19, Oxdb, Oxda, Oxel, 0x25, Oxde, 0x15,

0x0e, 0x14, 0xbd, 0xb0, Oxe3, 0xe5, 0x24, 0x1e, 0xf8, 0x0d, 0xd8, Oxf7,
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0xf2, Oxff, 0x18, 0xf5, 0x07, 0xf0, 0x02, 0x25, 0xd5, Ox1e, Ox2e, Oxdf,
Oxe7, 0x05, Oxef, 0x11, Oxe8, Oxe7, 0x47, Oxf4, Oxel, Oxde, 0x09, 0x36,
Ox1a, Ox11, 0x11, Oxf5, 0x12, Oxe5, Oxe7, 0x18, 0x01, 0x17, Ox2a, 0x03,
0x05, Oxea, 0x09, 0x0b, 0x12, 0x04, 0x17, 0xf0, Oxee, Oxd7, 0x11, Oxed,
0x3c, 0x17, 0x16, Oxff, 0x02, Oxdc, 0x21, 0xf3, 0x2e, 0xe5, 0x13, Oxef,
Oxec, Oxe2, 0x10, 0xdO, Ox2e, Oxee, Oxff, 0x01, Oxe0, Oxe5, 0x0b, Oxda,
Ox1f, Oxf8, 0xf6, Oxfb, 0x07, Oxdb, 0x05, 0xf6, 0xOc, 0xf3, 0xf0, 0x10,
0xf9, 0xf5, 0xf2, 0x0d, 0x10, Oxf7, Oxf6, Oxff, 0x2b, Ox0d, 0x06, Ox1e,
0xf3, 0x0c, 0xe9, 0x01, Oxf2, 0x23, Oxfe, 0xe9, 0xdd, 0x12, Oxdd, 0xf7,
Oxbb, 0x22, Ox1b, 0xd4, 0x38, 0x29, 0xd4, Oxcf, 0xf5, 0xf9, 0x27, Oxdd,
0x47, 0x00, 0xf2, 0xe5, 0x09, Oxfc, 0x0e, 0xf9, 0x34, 0x0a, 0x02, 0xfd,
Oxec, 0x25, 0x1d, 0x03, 0x15, 0x09, 0xf1, Ox1b, 0xd0O, 0x17, Oxda, Oxda,
Oxe7, 0x07, Oxe3, 0x15, 0xf1, 0x02, 0xh9, Oxce, Oxe6, 0xOc, 0x10, 0x31,
Oxfe, Oxf7, 0xd9, Oxfa, Oxed, Oxed, 0x33, 0xf4, 0x19, Oxe7, Oxfe, Ox3f,
0xe5, 0x06, 0x2e, 0xe6, 0xf2, Oxdc, Oxf5, 0x18, 0xe6, 0x01, Ox2f, Oxee,
0xe7, Oxe4, Oxfe, 0x2c, 0x03, 0xf7, 0x20, 0x05, 0x07, Oxe2, 0x06, Ox1le,
0x05, Oxed, 0x2f, 0x03, Oxea, Oxf8, 0x0e, 0x0Oc, 0x1f, Oxff, 0x20, 0xf4,
Oxe8, Oxel, Ox1c, Oxec, 0x22, Ox1e, 0x05, Oxfd, 0xf5, Oxca, 0x30, Oxe9,
0x30, Oxe4, 0x14, Oxff, 0xf2, Oxdc, 0x17, Oxf8, 0x26, Oxel, Ox0Ob, Ox01,
0x11, Oxc2, 0x02, Oxf1, 0x36, 0x10, 0x02, 0x05, Oxed, Oxf1, Ox15, Oxfa,
0x17, 0xf8, Oxf7, Oxf1, Oxe8, 0xd3, Oxfd, 0x08, Oxfb, 0x27, Oxf5, Oxf5,
0x13, 0x06, 0x0b, 0xf0, 0x01, 0xf9, 0xd7, 0x0e, Oxec, 0x12, Oxfe, Oxfd,
Oxee, 0x25, 0xd8, 0xf1, O0xb2, 0x09, Ox1c, 0xbf, 0x34, Oxea, Oxc8, Oxea,
Oxdb, 0x0e, 0x24, Oxde, 0x47, Oxfe, Oxdc, Oxe0, Oxf3, 0x06, 0x20, Oxfe,
0x2b, 0xf6, 0x18, 0x14, Oxcd, 0x19, 0x16, Oxfe, Ox1a, Ox15, 0xf8, Ox11,

0xf4, 0x22, 0xd7, Oxcc, 0xdd, 0x15, Oxdc, 0x14, 0xf9, 0x02, Oxbb, Oxca,
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0xe3, 0xf3, 0x0d, Ox1e, Ox2a, Ox0c, Oxe4, 0x05, 0xe0, 0x18, 0x2a, 0x07,
0x20, Oxed, 0xf6, 0x17, Oxcf, 0xf4, 0x2a, 0xd6, Oxfb, Oxce, 0x03, 0x37,
Oxe2, Oxfd, Ox1d, Oxfb, Oxe5, 0xe0, 0x05, 0x29, Oxef, 0x16, 0x23, Oxf7,
0x01, Oxf4, Ox0c, 0x14, 0xff, Oxee, 0x31, 0xf9, 0x12, 0xf9, 0x14, 0xf6,
0x0c, 0xf6, 0x0b, Ox0f, 0xd8, Oxdc, Oxfe, 0xOf, 0x37, Oxfa, 0x01, 0x09,
0x04, 0xd1, 0x0b, 0x0c, 0x29, 0xf3, 0x0a, 0xf9, Oxed, Oxc2, 0x18, Oxf4,
0x25, 0x18, 0x0f, 0x08, Oxf7, Oxed, Ox1f, Oxf7, Ox4f, 0xOe, 0xfO, Oxe4,
0x00, Oxeb, Oxfa, 0x1a, 0x0c, 0x03, 0xe9, Oxfc, Oxf0, Oxcc, 0x06, 0x05,
0xf2, 0x12, 0x04, Oxe2, 0x16, 0x0a, 0x0a, 0xf3, Ox0b, 0xf3, Oxdc, 0xfd,
0x10, Oxfc, 0x0e, Oxe2, 0xe0, Oxfe, 0xf0, Oxff, Oxbl, 0x06, Ox1b, Oxe4,
0x30, 0x13, 0xc6, 0xc3, Oxfa, Ox0c, Ox1e, Oxd9, 0x57, 0x11, Oxel, Oxd6,
Oxfa, Oxee, Ox1d, 0xf7, 0x37, Oxea, 0xf0, 0x05, Oxef, 0x24, Ox1le, Oxf1,
0x10, 0xe8, Oxeb, 0x19, 0xd1, 0x18, 0xf5, 0xc8, 0xf8, Oxec, Oxf5, Ox1f,
0xf2, Oxff, 0xb3, 0xd2, Oxe6, 0x0e, 0x06, 0x2e, 0x07, 0x17, Oxe0, 0xf5,
0x02, 0xf9, 0x20, 0x07, 0x16, 0x08, 0xe8, 0x1d, Oxd3, 0x08, 0x34, Oxda,
0xf2, Oxce, Oxfb, 0x1f, Oxel, 0x00, 0x2d, Oxdb, Oxdf, Oxcc, 0x05, Oxfb,
0xf7, 0x00, 0x33, 0xf9, 0x0b, 0x01, 0x13, 0x28, 0xf8, 0x07, 0x24, 0xf8,
0x0f, 0x03, 0x0d, Oxe9, 0x06, Oxfe, 0x18, 0xf9, Oxed, Oxf5, 0xOc, Oxe0,
0x2c, 0x0e, 0xf9, 0x06, Oxfb, Oxce, 0x27, 0xe8, 0x29, 0x19, 0xf9, 0x01,
0x0e, 0xc8, 0x25, Oxed, 0x30, Oxeb, 0x01, Oxfe, 0x10, Oxdc, Ox1e, 0x00,
Ox1e, 0x10, 0xf9, 0x00, Oxfc, 0xc8, 0x0e, 0x04, 0x13, 0x04, 0xf0, 0x02,
Oxfe, 0xd8, 0x0f, Ox1b, Oxf7, Oxel, Oxf8, Oxde, 0x12, Oxe2, Oxef, 0x0a,
0x02, 0xe0, Oxdd, Oxf1, Ox0e, 0x2a, 0x25, 0x15, Oxeb, 0x02, 0xf4, Oxf0,
Oxbf, Oxfc, 0x27, Oxdc, 0x42, 0x0f, 0xe9, Oxbf, Oxe8, 0x20, 0x33, 0xc9,
0x3f, 0x10, Oxec, 0xf3, 0x03, 0x02, Ox2c, 0x04, 0x38, 0x06, 0x0a, 0xf9,

0xe5, 0x1c, 0x3f, Ox0f, 0x0c, 0x25, Oxe2, 0x06, Oxe6, 0x03, Oxf4, Oxd7,
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Oxfe, 0xf6, 0xe7, 0x2f, Oxfa, 0x03, Oxh6, Oxcb, 0xf1l, 0x11, Ox0a, Ox2c,
Oxfc, Ox1e, Oxe0, Oxff, Oxc2, Oxdd, Ox1d, 0xf3, 0x10, Oxfa, 0x07, Ox1e,
0xf6, 0x20, 0x07, Oxe6, 0xf1, 0x0a, Oxe8, 0x27, Oxf1, Oxf5, 0x24, Oxed,
0xfd, Oxee, 0x13, 0x15, Oxe9, Oxe2, 0x22, 0xe5, 0xf9, Oxdd, Ox1d, 0x32,
0x04, Oxfa, 0x25, 0x00, Oxee, Oxfd, Ox0b, 0x0e, 0x23, Oxfa, Ox0f, 0x01,
0xf8, 0xf0, 0x15, Oxe4, 0x21, Oxf7, 0x10, 0xf9, Oxe7, Oxc3, 0x19, Oxel,
0x34, Oxff, Oxed, 0xf4, Oxef, Oxd7, 0x21, 0x01, 0x31, Oxee, Oxf7, Oxf2,
0xf3, 0xeb, 0x0a, Oxee, 0x2e, Ox1le, 0xf2, 0x0Oc, 0x07, Oxc2, 0x08, 0x0a,
0x14, 0x14, 0x00, Oxfc, 0xf9, 0xd6, Oxfh, Oxf8, 0xe5, 0xf1, Oxfa, 0xeO,
0x15, 0x21, Oxef, 0x06, 0xf9, 0x00, 0xf5, 0xf4, 0xOb, 0x0b, 0x18, 0x02,
0xf5, 0x04, Oxdb, 0xfd, Oxcc, 0x32, 0x1d, 0xc9, 0x3b, 0x12, 0xd9, Oxaf,
0xcf, Ox0f, 0x26, Oxde, 0x35, Oxe4, Oxdb, 0xd3, 0x22, 0x11, 0x2e, Oxfb,
0x36, Oxfa, Oxfd, 0x02, Oxeb, 0x0f, 0x37, 0x0b, 0x14, 0x1d, Oxdd, 0x18,
0xe0, 0x10, Oxe0, Oxdf, 0x14, 0xf9, Oxf0, 0x19, Oxf7, Oxfb, Oxc4, Oxe5,
0xe7, 0x11, 0x01, 0x31, Ox1a, 0xf7, Oxd8, Oxf1l, Oxe9, 0xf3, 0x21, Oxf9,
Oxfe, Oxe4, 0xe9, 0x02, 0xd0, 0x06, 0x14, 0xd7, Oxfc, Oxec, 0x06, 0x10,
Oxfc, 0xf0, Ox1c, Oxe7, Oxec, Oxe3, 0x03, 0x21, Oxe4, 0x04, 0x12, 0xf0,
0xf3, Oxed, 0x16, 0x36, 0x02, Oxfd, 0x13, 0x11, Oxdf, Oxeb, 0x19, 0x07,
0x10, 0x0c, 0xf9, 0x08, 0xf8, 0xf4, Ox1d, Oxfd, Ox1d, Ox16, Oxf4, 0x0a,
0x08, Oxec, 0x0c, 0x09, 0x3d, 0xe0, 0x0b, Oxee, 0x10, Oxd1, Ox1e, Ox15,
0x43, Oxeb, Oxfa, 0xf3, 0x05, Oxc7, 0xf2, 0xd9, 0x25, 0x20, Oxee, Oxe9,
Oxfd, Oxce, 0x16, 0x0c, 0x27, 0x06, 0x0a, 0x06, 0xf9, 0xd6, 0x0b, 0x05,
0xe8, 0x02, 0xe8, 0xd2, 0x10, 0x01, Oxf2, 0x15, 0x09, 0x04, 0xd3, 0xe2,
Oxfe, 0xf0, 0x32, 0x1b, 0xd9, Oxf5, Oxea, Oxcc, Oxch, 0x10, Ox1c, Oxf1,
0x3b, 0x02, Oxd4, Oxbf, Oxca, Oxfe, 0x12, Oxdb, 0x3b, 0xf8, 0xd5, Oxe7,

0x13, 0x10, Ox1a, Oxf4, 0x38, 0x09, 0x08, Oxee, Oxf4, Oxf4, 0x3c, Oxf7,
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0x15, 0x04, Oxe4, Oxfa, Oxf4, 0x04, Oxee, 0xf4, 0x07, Oxf8, Oxe9, 0x3b,
Oxe2, Ox1f, 0xd5, Oxed, Oxe6, Oxfd, 0x18, 0x49, 0x21, 0x06, 0xd8, Oxde
Oxfa, 0xf0, Ox1b, Oxfe, Oxde, 0x08, Oxf7, 0x14, Oxc7, 0xOf, Ox1d, Oxcf,
0x00, Oxea, 0xff, 0x1b, Oxd5, 0x08, 0x0d, 0xd9, 0xf1, Oxf4, 0x16, 0x23,
0xd8, 0x0c, 0x29, Oxdc, Oxf1, 0xf2, 0x21, 0x49, Oxfc, Oxe2, 0x08, 0x01,
0xf0, 0xf8, 0x17, 0xf9, 0x0f, Oxf5, Oxfa, Ox1a, Oxef, Oxec, 0x09, Oxeb,
Ox1a, 0x0c, 0x17, 0x09, 0x11, Oxe9, Ox1a, 0xf7, 0x29, 0xf9, Oxfd, 0x07,
0x01, Oxdd, Ox0a, Oxec, 0x22, 0x15, 0x03, Oxfd, Oxe2, Oxd2, 0x15, Oxec,
0x4d, 0xd7, Oxfc, Oxf6, 0x0b, Oxcc, 0x0e, 0x04, 0x03, 0xf7, Oxfb, 0xfb,
0x0d, Oxeb, 0x19, 0x07, Oxf4, Oxf4, Oxe5, Oxde, 0x22, 0x07, Oxea, 0xf7,
Oxeb, 0x23, 0xc8, Oxee, 0x03, 0x04, Ox0f, 0x19, 0xc3, 0xf8, 0x06, 0xdO,
0xf7, Oxfe, 0x0e, 0xe7, 0x0a, 0x02, O0xb0, 0xb8, 0x00, Oxfh, 0x18, 0xOf,
0x22, 0xf7, 0xe9, Oxdc, 0x09, 0x15, 0x23, 0x0d, 0x22, 0x13, Oxe2, Oxed,
Oxeb, 0x18, 0x20, 0x0b, 0x12, Oxfc, 0x02, 0xf1, Oxdb, 0x0e, Oxel, 0x04,
0xdb, 0x0f, 0xf3, Ox1a, 0x06, Oxef, 0xdb, Oxdc, Oxdd, Oxfb, 0x00, 0x2a,
0x20, Oxfd, Oxc1, Oxe3, Oxef, Ox01, 0x14, 0xf2, 0x14, 0x00, 0xOf, 0x28,
0xd9, Oxff, 0xf4, Oxdc, 0x09, Oxfa, Ox1c, 0x08, 0xd1, 0x03, 0x0a, 0xf4,
Oxe4, Oxdb, 0x20, 0x30, Oxea, 0x06, 0x11, Oxe2, 0x26, 0xf7, 0x16, 0x22,
0xf9, 0x07, 0x02, 0xf5, 0xf6, Oxfb, Ox1d, 0xOc, 0x16, Ox0a, Ox07, 0xf9,
0x11, Oxde, 0x20, 0x08, 0x19, 0x04, 0x0a, 0x0b, 0x0c, 0xf7, Oxf4, Oxfc,
0x41, 0xf1, 0xf8, 0x16, 0x09, Oxdc, 0x0e, Ox1a, 0x2b, Ox1f, Oxe7, Oxfe,
0x01, Oxe0, Oxfd, Oxe2, 0x34, Oxec, 0xf3, Oxf5, 0x03, Oxec, 0x0b, Oxfb,
0x04, 0xf6, Oxdd, Oxfd, 0x06, 0x14, 0x0d, 0xfa, Oxfc, Oxfl, Ox0a, Oxca
0x01, Oxec, 0x0e, 0x0e, Oxec, Oxd7, Oxee, Oxd4, Oxf2, Oxfe, 0x16, Oxfa,
Oxbd, 0x0d, Oxef, Oxch, Oxc4, Oxee, Oxed, 0x13, 0x10, 0x19, 0xf8, Oxb1,

0xf1, Oxe3, 0x00, 0xf3, Ox0c, 0xf6, Oxde, 0xc6, 0x15, 0x27, 0x14, 0x29,
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0x15, 0xf6, Oxf4, 0xf5, 0xe7, 0x00, Ox0b, 0x2f, 0xOc, Oxef, 0x03, OxOf,
Oxfd, 0x08, 0xf3, 0xf9, 0xf9, 0x05, 0x0d, 0x34, 0x15, Ox1b, Oxc8, Oxd1,
0xf2, Ox1b, 0x0a, 0x22, 0x12, Ox11, Oxe9, 0xf4, Oxel, 0x2a, 0x20, 0x03,
0xf2, 0xf8, 0x14, 0x0b, 0xd0, Oxf4, 0x0e, Oxbf, 0xc6, 0xd8, 0x04, 0x05,
0xf8, 0xf4, 0x04, 0xc9, Oxea, Oxfd, Oxf7, Oxfa, 0xe3, 0x1b, 0x11, Oxde,
0x0c, 0x11, 0x25, 0x29, Oxe5, 0x02, Oxef, Oxef, 0x02, Oxfa, Ox1a, Ox21,
0x19, 0x09, 0x08, 0x05, 0x04, 0xe5, Oxfa, Oxed, Ox2d, 0x26, Oxfa, 0x17,
0xf6, 0xe8, 0x12, 0x12, 0x31, Oxfc, 0x0d, 0x00, 0xf7, Oxeb, 0x19, Oxf1,
0x2a, 0x06, 0x14, Oxec, 0x08, 0xd3, 0x21, 0x07, 0x32, 0xe3, 0x02, Ox0b,
Oxfb, 0xd8, 0x27, 0x07, 0x05, Oxe6, 0xf5, Oxf5, 0x0a, 0xf7, 0x2c, Ox2a,
0xd8, 0x1h, Oxda, Oxf7, Oxea, Oxf6, Oxf9, 0x0e, 0xf8, Ox0c, 0x05, Oxc7,
0xd6, 0x06, 0x12, 0xe3, O0xel, Oxel, 0xd8, Oxdb, Oxc6, Oxf8, 0xe6, Oxfa,
0x0c, 0x07, 0xf8, Oxe7, Oxel, OxOf, 0x00, Oxf3, 0x03, Oxf0, Oxde, Oxcc,
0xf5, Oxfc, Oxef, Ox1e, 0x16, 0x13, Oxfb, 0xf4, 0x03, 0xe9, Oxfc, Oxfa,
0x15, 0xe8, 0x15, 0x09, 0xf1, 0x0d, Oxdb, 0x0a, 0xe8, 0x09, 0xf5, Ox1a,
0x04, 0xf8, 0xd8, 0xd4, 0x04, Oxee, 0x25, 0x29, 0x09, Oxfe, 0xf3, Oxf5,
0xd4, 0x0a, 0x15, 0x19, 0xf5, 0x12, Oxfe, 0x04, Oxe7, 0x01, Oxeb, Oxde,
Oxbe, Oxfe, 0x09, 0x12, Oxdf, 0x13, Oxe0, Oxef, Oxc7, Oxff, 0x03, 0x08,
Oxfe, 0xf2, 0x19, Oxe0, Oxe4, Ox0c, 0x22, Ox1le, 0x05, 0xf7, Ox16, Oxf2,
0xf9, 0x06, 0x17, 0xf6, 0x0Oc, Ox1e, 0x23, 0x08, Oxfe, Oxdc, Oxfd, 0x17,
0x11, Oxdf, Oxf5, Ox0f, 0x01, 0x03, 0x08, Oxee, Ox1b, 0x02, OxOb, 0x1b,
0x0c, 0x16, 0x1a, 0x00, OxOf, 0x26, 0x14, 0xf8, 0xf4, 0xf3, 0x19, 0x16,
0x22, 0x0a, 0xd0, 0xf9, Oxf1, 0x05, Ox2b, Ox1e, Ox1le, Oxef, Oxf5, 0x06,
0x05, Oxe7, 0x3f, 0x2a, 0x06, 0xf0, 0x15, 0x14, 0x13, 0x20, Ox1b, Oxde,
0x10, 0x05, 0x33, 0xf8, 0x08, 0x04, 0x17, 0x0d, OxOf, 0xf6, 0x01, Oxed,

0x28, 0x25, 0x1c, 0x13, Oxfb, Oxea, Oxfb, 0xf3, Ox1c, 0xf9, Ox1f, OxfO,
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Oxfb, 0x17, Oxf8, Oxff, 0x10, Oxf7, Ox0b, 0x24, 0x04, 0x00, 0x0d, 0xOc,
0xf7, 0x0a, 0x16, 0x13, 0xf8, 0x05, 0x0a, 0xf1, Oxf5, Oxee, Oxf8, 0x14,
0xOe, Oxed, Oxfe, Ox1b, Oxfe, 0x17, 0x13, 0x10, 0x12, Ox21, Ox1c, Oxfa,
0xe5, 0x0b, 0x08, 0x0c, 0x10, 0x1b, 0x03, Oxef, 0x0d, 0x05, 0x0a, 0xf0,
0x04, 0x11, 0x15, 0x00, Oxfd, Oxef, 0x02, 0x18, 0xf4, 0x09, Oxfa, 0xf6,
0x02, 0xf7, Oxfd, 0x13, Oxef, 0x13, Oxf7, 0xf9, 0x17, OxOf, Oxfa, Oxf8,
0x15, Oxff, 0x04, Oxef, Oxf0, 0x15, Oxfa, Oxfe, 0xfO, Oxf4, Oxed, 0x06,
0x1c, 0x02, Oxfb, Oxf7, 0x05, Oxfb, Ox0c, Oxef, Oxf4, Oxf0, 0xf6, Oxec,
0x17, Oxf3, Oxf5, Oxef, 0x02, Oxfd, Oxe5, 0x21, 0x0Oc, Oxfl, Ox1le, 0x08,
0xf1, OxOb, 0xf7, 0x09, 0x1d, Oxf2, 0xf9, 0xf2, Oxfb, 0x0e, Oxed, 0xf8,
Oxfa, Oxdd, 0xf0, Oxfd, Oxdb, Ox1a, 0xf4, Oxef, Ox0c, 0x06, OxOf, Oxdf,
0xe2, 0x06, 0x06, Oxee, Oxfa, 0x0d, 0x17, Oxfc, Oxf9, 0x15, Ox1a, Oxe4,
Oxfb, 0x0c, Ox1a, Oxfc, Ox1b, 0x04, 0x07, 0x20, Oxff, 0x09, 0xOf, 0xf2,
0x26, 0x19, 0x1f, 0x0d, 0x02, 0x16, 0x03, 0x03, Oxfd, 0x05, 0x01, Ox1b,
0x0a, 0x11, Oxfa, 0x21, 0x13, Oxfb, 0x0c, 0x05, 0xf3, 0xdd, Oxe4, Oxdc,
0x22, 0x1h, 0x15, 0x14, Ox0e, 0xe8, 0x00, Oxf7, 0xf8, 0xf4, Ox0b, OxOb,
Oxfd, 0x21, Oxe3, OxO0f, Oxel, 0x22, 0x01, 0x21, OxOb, Ox1f, 0x09, 0x10,
Oxe2, 0x18, 0x11, OxOe, Oxed, 0x01, Ox14, 0x12, Oxfd, 0x11, Oxf6, Oxe9,
0x20, Oxel, 0xf5, Ox1b, 0x27, 0x22, Oxfa, Oxf7, Oxfe, O0x13, Oxf6, Oxdc,
0x06, 0x0d, Oxf4, 0x05, 0x20, 0x0d, OxOb, Oxe4, 0x15, 0x28, 0x0c, 0x00,
0xf5, 0x07, 0x0c, Ox0a, 0x06, 0x0e, Oxf3, Oxfb, Oxfe, 0x04, 0x08, 0xf4,
Oxef, 0x03, 0xe4, Oxeb, 0x06, Oxee, Oxed, 0xdb, Oxeb, 0x1d, 0xf4, Oxfa,
0x0c, Oxfc, Oxfe, 0x11, Oxf7, Oxf8, 0xf5, Oxef, Oxe7, Oxfc, Ox1b, Oxdc,
0x17, Oxfd, Oxfe, 0x00, Oxea, Oxf4, Oxf1, Oxf7, OxOf, 0x21, 0x04, 0xfd,
0x0d, 0x0c, 0x0a, 0x14, Oxfd, 0x19, 0x09, 0x01, Oxfd, Oxe2, 0xOc, OxOc,

0xe0, 0x25, 0xfb, Oxff, 0x0d, 0x18, 0xf6, OxOb, 0x19, 0x12, 0x10, 0x09,
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0x0b, 0x06, 0x12, 0x1c, 0x10, 0x03, 0x13, 0x0a, 0x05, 0x0f, 0x09, 0x01,
0x21, Oxe4, 0x01, 0x26, 0xf9, 0xf4, 0x05, 0x19, 0x00, Oxff, Ox0b, Oxff,
0x16, 0x09, Oxe7, Oxee, Oxed, Oxf5, OxOf, 0x2f, Oxee, 0x19, 0x03, 0x0a,
0x10, Oxee, 0xf7, 0x2e, Oxf4, 0x08, 0xf7, Oxee, 0x07, 0x00, Oxfc, OxOe,
0xf0, 0x12, 0x08, 0x05, Oxed, 0x11, Oxfc, Oxfb, Oxf7, 0x25, Oxf1, 0x05,
0x0c, 0xf9, Oxfa, 0x03, 0xOc, 0x16, 0x04, 0x25, 0xf8, Oxe7, Oxfc, Ox11,
0x0d, 0x19, 0xd8, Oxfa, 0x0b, 0x06, Oxfd, Oxef, 0x13, 0xf6, Oxff, OxOe,
0xf9, 0x04, 0xf1, Oxdc, Oxfb, Oxel, 0xf6, OxOb, 0x15, 0x07, Oxf7, 0x02,
0x0e, 0xf1, Oxfd, Oxe3, Oxeb, Ox07, 0xf1, Oxef, 0x03, Oxfe, Oxf8, Ox07,
0x10, 0xf7, 0x00, 0xf9, 0xf2, Ox0e, Oxf9, 0xf2, Ox1d, Oxf5, 0xd8, Oxff,
0xe6, 0x18, 0x2a, 0x1h, 0x03, 0x16, Oxfe, Oxf4, Oxf5, Oxfd, 0x04, Ox01,
Oxfe, Oxfe, 0x07, Oxfc, 0x0e, Oxfa, 0x15, Oxeb, 0x02, 0x15, Oxea, Oxfd,
0x04, Oxe5, Oxfe, Oxed, Oxfe, Ox1a, 0x09, 0x2a, Ox1b, Oxdf, Oxfb, Oxf8,
Oxf1, 0x04, Ox1a, 0x34, 0x07, Oxf9, 0x0d, Oxf5, Oxef, Oxec, 0x10, Ox1a,
0x0b, 0x0f, 0x13, Oxfe, 0x10, 0x22, Ox1e, 0x02, Oxe6, 0xf7, 0x11, Oxfa,
0x11, Oxfc, Ox1b, 0x21, 0x12, O0xf4, 0x18, 0x16, 0x29, Oxe4, Ox0c, Ox2e,
0x12, 0x07, 0x20, 0xf6, Ox1d, Oxf4, 0x12, 0x33, Oxf4, Oxee, Oxfe, 0x05,
0x06, Oxfb, 0x13, 0x0c, 0x0e, 0xfO, 0x00, 0xf8, Oxee, 0xf3, 0x17, 0x00,
0xf7, Oxfb, Oxfc, OxOf, Oxf4, 0xd5, 0x0a, Oxed, Oxeb, 0xf5, Oxe9, Oxef,
0xd8, 0xf0, 0xf8, Oxe2, 0x19, Oxf7, Oxf8, 0x0a, 0x0b, 0x09, Oxfa, Oxe7,
0xOf, Oxfc, Oxe8, 0x02, 0x00, Ox1a, Oxfe, Oxfd, Ox1b, Oxe6, Oxef, OXOf,
0xe3, 0x10, 0xf1, Oxe2, 0x0b, 0x0e, 0x06, 0x29, 0x00, 0x01, 0xf3, 0x00,
0x11, Ox04, 0xf2, 0xf7, Oxea, 0xf8, Oxe0, 0x09, Ox0e, 0x13, 0xf4, 0x00,
0x09, Oxfa, 0xf5, 0x0c, Oxff, 0x18, 0x08, 0x0d, Oxfa, Oxde, Oxfa, 0x03,
0xf2, 0xf3, 0x1b, Oxeb, 0x06, Oxea, Oxfb, Oxff, 0x0d, 0xf5, 0x10, 0x17,

0xf8, Oxe8, 0xf1, Oxf1, Oxf5, 0x00, 0x03, Ox0a, 0x09, Ox0a, 0xf3, Oxfb,
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0x33, 0x26, Oxe7, 0x17, 0xe3, Oxfa, Ox1f, 0x24, Oxfc, Ox07, 0x02, Oxe2,
Oxeb, 0x08, 0x2c, 0xf8, 0x02, 0x1f, 0x04, Oxeb, 0x0b, 0x04, 0x17, Oxf7,
Oxff, Ox1c, Oxed, 0x00, Ox3f, 0xd5, 0x17, 0x1d, Oxfe, 0x03, 0xf1, Ox1c,
0x17, Oxec, 0x0e, 0x54, Oxee, 0xf5, 0x25, Oxfa, 0x08, Oxee, 0x13, 0x32,
0x0e, 0xd8, 0x09, 0x0f, Oxee, Oxe5, 0x06, 0x10, 0xf4, Oxfb, Oxe4, Oxfb,
0x09, Oxde, 0x13, Oxff, 0x02, 0xf9, Oxec, 0x0a, 0x00, 0xe9, Oxfd, Oxdc,
0x06, 0x04, Oxdb, 0x06, 0x01, 0xf8, 0x09, 0xe2, 0x0c, 0x14, Oxda, Oxfe,
0x20, 0xe3, 0x09, Oxda, 0x14, 0x12, Oxel, 0x05, Oxff, 0xf3, 0x00, Ox08,
0xfb, Oxf1, Oxfd, Oxf3, 0x04, Oxfa, 0x08, Oxff, 0x01, Ox1d, Ox0b, 0xfd,
0x0a, Oxf4, Oxfb, Oxfc, 0xf9, 0x19, Oxed, Oxfc, 0xf2, 0x06, Oxe7, 0x02,
0xf6, 0x0c, Oxfc, 0xfb, Ox01, Ox0Oc, Oxeb, Ox1b, Oxff, Oxff, Ox08, 0x1d,
0xf7, 0xe8, Oxfc, 0xf4, Ox0c, Oxfa, Oxf1, Oxee, Oxed, Oxdd, Oxfc, Ox06,
0x05, Oxdc, Ox1a, Oxfc, 0xf9, 0x07, Oxdf, Ox1b, 0x14, OxOc, Oxfc, Ox01,
0x16, Oxel, Oxed, 0x09, 0x34, Oxee, Oxe4, Ox1c, Ox1b, Oxfc, 0x3b, 0x03,
0x15, 0xf2, Oxeb, 0x14, 0x00, Oxdd, 0x24, 0x04, 0xf1, Oxed, Oxfd, Oxe6,
0x32, 0xf9, 0x24, 0x04, 0x0e, 0x22, 0x03, 0x14, 0x2f, Oxf5, Ox1a, 0x37,
Oxf4, 0x18, 0x03, 0x0f, 0x4b, Oxe6, 0x0d, 0x5c, Oxf7, Ox1f, Ox1c, Oxe6,
0x23, 0x0c, 0x15, Ox4e, 0xe0, 0x05, Ox1c, Oxec, Oxff, 0x04, 0x13, 0x15,
Oxee, 0x07, Oxec, Ox0c, Oxdd, 0xf8, 0x0e, 0x03, Ox0c, Ox1f, Oxe8, OxOe,
0xf5, Oxec, Oxfc, Oxe2, Oxe8, Oxfb, 0xf6, 0x00, Oxe5, Oxea, Oxf3, Oxd3,
0xf5, Oxfd, 0xd2, Oxfd, Ox1b, Oxed, 0x09, O0xd1, 0x23, Oxfa, 0xd4, 0xf7,
0xe9, 0xf0, 0x0a, 0xd6, 0x14, 0x03, Oxe6, 0x10, 0xf4, 0x18, Oxfe, Oxel,
0x0b, 0x25, 0xf5, Oxfc, Oxe9, 0xf2, Oxe9, 0xf4, 0x0d, 0xf5, 0x00, 0xf9,
0x17, 0x02, Oxfd, 0x03, 0x04, 0xf8, 0xf5, 0x14, Oxe3, 0xd3, Oxeb, Oxe7,
0x09, 0xf3, 0x14, 0x17, Oxee, Oxe6, 0xf6, Oxff, Ox11, 0x26, Oxf4, Oxf7,

0x02, Oxfa, 0x05, 0x08, 0x16, Oxff, Ox0d, Oxf7, Oxf1, 0xf7, Oxe6, Oxfb,

133



0x04, 0x04, 0x07, 0x02, 0x04, 0x09, 0xf5, Oxfc, Ox5f, Oxd6, 0xe7, 0x2a,
0x23, 0xf4, 0x1b, 0x06, 0x01, Oxea, Oxe7, 0x05, 0x25, 0xe3, 0x25, 0x07,
Oxea, Oxfb, Oxfb, 0x09, 0x25, Oxde, 0x37, 0x04, 0x07, Oxe5, Oxff, 0x14,
0x2f, 0x0a, 0x30, 0x23, 0x04, 0xf0, 0x23, Oxfe, Ox1c, 0xd2, 0x2b, Ox55,
0x01, Oxeb, 0x26, Oxfe, 0x14, Oxed, 0x24, 0x46, Oxe6, Oxee, OxOf, Oxfd,
Oxed, Oxef, OxOe, Ox1e, 0x05, 0x0a, 0x12, Oxff, Oxe4, Oxf5, 0xOc, Oxed,
Oxfd, Oxea, 0x0d, 0x13, Ox1a, Oxe5, Oxfc, Oxc2, Oxef, 0x0a, Oxe2, OxOf,
Oxfe, Oxff, 0x0c, 0xf0, Oxff, Oxdf, Oxea, 0x00, Oxf6, Oxel, 0x04, 0xd8,
0x26, 0x20, Oxdc, 0xf4, 0x19, 0x06, Oxe8, 0xd2, 0x10, 0x04, 0xf1, 0x02,
0x0c, 0x06, 0xf0, 0xf0, 0x04, Ox1f, Oxf4, 0xf5, Oxed, Oxf1, Oxfa, Oxf1,
0x04, 0x02, 0xf8, Oxfb, 0x04, Oxf1, Oxe5, Oxe4, 0x0a, 0xf0, Oxfe, Oxef,
0x1c, 0xe3, Oxeb, 0xf3, 0x00, Ox17, 0x01, 0x13, 0x19, Oxda, 0xf8, 0x06,
Oxde, Ox11, Oxea, Oxf7, Oxf4, Oxef, 0x03, 0x04, 0xOb, Oxe8, 0x08, 0x0e,
Oxe2, Oxee, Oxde, 0x06, 0x0e, 0x29, Oxfb, Oxfa, 0x00, 0x02, Oxec, Ox1b,
0x52, Oxff, Oxde, 0x3a, Ox2f, 0x13, 0x30, 0xe9, Oxff, Oxf6, Oxe7, 0x15,
0x1d, 0xd9, 0x3c, Ox0f, 0xe6, 0x14, Oxee, 0x13, Ox1f, Oxe7, 0x33, 0x08,
Oxfc, 0x06, 0x0c, 0x08, 0x19, 0xd9, Ox2b, 0x1f, 0x07, 0x10, 0x24, 0x16,
0x29, Oxfc, 0x31, Ox4d, 0xf0, 0xd9, 0x3f, 0xf2, 0x20, 0xe2, 0x25, 0x49,
0xeb, Oxec, 0x0a, Oxf5, 0xf2, 0xd9, 0x22, 0x1f, Oxed, 0x22, 0x02, 0x0a,
0x16, 0x08, Oxf7, Oxfb, 0x0e, Oxfb, Oxfb, Ox1d, Oxf3, Ox1c, Oxf6, Oxel,
Oxcf, 0x19, 0xf4, 0x0f, Oxee, 0xf9, 0x04, Oxd1, Oxf9, Oxe2, Oxda, Oxf1,
0x24, 0xf5, 0x07, 0xdf, Ox1d, 0xf9, Oxdb, 0x18, Ox0b, Oxea, 0x08, 0xca,
0xf2, Oxfa, Oxec, 0x04, 0x0e, 0x17, Oxed, Oxf1l, 0x06, 0x15, Oxfc, Oxfd,
0x08, Oxfa, Oxe3, Oxe4, 0x0a, Oxfc, Oxee, 0x08, Oxf5, 0x09, Oxef, Oxee,
0x06, Oxef, Oxel, 0x19, 0x07, 0xe8, 0xe6, Oxdf, Oxea, Ox0d, 0xf1, Ox16,

Oxee, Oxed, 0xf8, 0x09, Oxfa, O0xfb, 0x0c, 0xf8, Oxeb, Oxda, 0x00, Oxfc,
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0x04, Oxfe, 0xf5, Oxff, Oxf6, Oxel, 0xOc, 0x0a, 0x13, 0x0d, Oxf6, Oxf5,
0x15, 0x07, Oxca, Oxec, 0x50, 0x0e, 0xdO, 0x26, Ox4c, 0xf8, 0x23, Oxeb,
Oxff, 0x08, 0xe3, 0x11, 0x2c, 0xf9, 0x2a, Oxf1, Oxe9, 0x0b, Oxe9, OxOf,
0x15, Oxec, 0x33, 0x11, 0x0c, 0x0d, 0x01, 0x01, 0x32, 0xe3, 0x41, 0x27,
0x11, 0x02, Ox2e, 0x07, 0x09, 0xe3, 0x22, 0x4d, 0xf1, 0x05, 0x27, 0x03,
0x25, 0xf5, 0x2c, 0x3b, 0xf4, 0x00, 0x16, 0x0b, Oxec, Oxfe, 0x17, 0x0d,
Oxff, Oxe7, Oxfe, 0x24, 0x06, Oxee, Oxf0, Oxe9, Oxfa, Ox1c, 0xf2, 0x19,
0x08, Oxfa, Oxff, Oxd2, 0x01, 0x02, Oxea, 0x05, 0xf2, Oxf4, 0x0b, 0xd2,
0xf9, 0x0d, Oxcd, 0x0d, 0x12, 0xf2, Ox0e, Oxel, Ox1f, Ox00, Oxe7, 0x14,
0x04, 0xff, 0x09, Oxdb, Oxfc, 0xd9, 0x06, 0xf9, Oxeb, 0x01, Oxef, Oxfa,
0xfb, 0xf5, Oxfc, Oxfb, 0x14, 0xe2, 0xf9, 0xf5, 0x02, 0xfd, Oxfc, 0x01,
0xf7, 0xf3, 0x00, Oxec, Oxe7, Oxf2, 0x00, 0xf1, Ox11, Oxec, Oxf0, Oxe9,
0x11, 0x0a, 0x07, 0x04, 0x01, Oxee, Oxfb, 0xf2, 0x14, 0x01, 0x12, 0xfO,
0xf2, 0xf1, 0xf0, Oxfb, 0x08, 0x03, 0xf8, 0x01, 0xe8, 0xf9, 0x17, 0x26,
0xO0f, Oxea, 0xf7, 0xf8, Ox1e, Oxfe, Oxf2, Oxf8, Ox3f, 0x00, Oxd4, Ox1c,
0x53, Oxfe, Ox1e, OxOf, Oxef, Oxdd, Oxed, 0x10, 0x19, Oxe7, 0x34, OxOe,
Oxde, Oxdf, Oxfa, 0x0e, 0x29, Oxe3, 0x16, 0x09, 0x06, 0x12, Oxeb, 0xf9,
0x32, 0xe0, Ox1a, 0x1d, 0xf3, Oxed, 0x10, 0x07, 0x31, 0xf2, 0x12, 0x52,
Oxeb, 0xf7, Ox1e, 0xf7, Ox1a, Oxdc, Ox3e, 0x33, 0xe3, Oxfb, 0x1f, Ox0b,
0x08, Oxfe, 0x13, Ox1a, Oxf4, 0xf8, Oxfe, 0x08, Oxfc, Oxe9, Oxfe, Oxeb,
Oxe6, Oxf6, 0x02, 0x18, 0x02, Oxe8, Oxfb, 0xf3, 0x01, 0x08, Oxd7, 0x13,
0x04, Oxe6, 0x02, Oxe6, 0xd7, 0x01, Oxd4, 0xf0, 0x0e, Ox05, 0x18, 0xe5,
0x08, 0Oxeb, 0xd2, 0x16, 0x12, Oxfe, Ox0e, 0xd3, Oxfc, Ox1f, Oxe9, 0xf8,
0x11, 0x06, Oxf3, Oxd5, Oxf8, Oxff, 0xf0, 0x04, 0x0a, 0xd9, 0xf8, Oxfd,
0xf5, 0x12, Oxff, 0x06, Ox1b, Oxe6, Oxfe, Oxfe, Oxde, Oxee, Oxf6, 0x18,

0xf1, Oxf8, 0x06, 0xf3, 0x02, Oxea, 0x04, 0x14, 0xfc, Oxee, Oxe6, 0x09,
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0xf9, Oxee, 0xe3, Oxe7, Oxfc, 0xd9, Oxef, Oxfc, 0x0a, 0x0Oc, 0x03, 0xf6,
Oxe2, 0x11, OxOf, 0x19, 0x18, 0x10, Oxef, Oxe5, 0x22, 0xf5, Oxe5, 0xe9,
0x4b, 0xf7, Oxdb, 0x0c, 0x4f, Oxde, 0x22, 0x16, 0x09, 0x16, Oxd1, Oxf8,
0x19, 0xe0, 0x24, Oxfe, Oxh8, Oxfb, 0xe5, 0x12, Ox1c, Oxe3, 0x22, 0x09,
0x05, 0x29, 0xf7, 0x10, 0x31, Oxel, 0x33, 0x3f, Oxfd, Oxed, Ox04, 0x03,
0x2e, Oxed, 0x30, 0x36, Oxee, 0x16, 0x2f, Oxf5, Ox1b, Oxdc, Ox3a, 0x56,
Oxe5, Oxef, 0x26, Oxff, 0x03, 0xd7, 0x31, 0x16, Oxef, Oxf1, 0x08, 0x13,
0x01, 0x02, 0x03, 0xf1, 0xf2, 0x08, 0xff, 0x05, 0x12, 0xf2, Oxee, Oxda,
Oxed, Oxec, Oxea, 0xf7, Ox0c, Oxf1, 0x09, 0xe6, 0xe6, 0x00, Oxcc, 0x10,
0x0d, 0x0d, 0x20, 0xf4, 0x18, 0x23, Oxec, 0xf9, 0x00, Oxe4, 0x07, Oxd4,
0xfb, 0x16, 0xd2, 0x01, Oxe6, 0x01, 0x06, 0xf0, Oxfe, 0x03, 0xf3, 0x09,
0x01, 0x0d, 0x05, 0xf7, 0xd4, 0x02, 0xfb, Oxfb, 0x08, 0xf0, 0x1f, Oxf3,
Oxfe, Oxeb, 0x02, 0x0e, 0x1b, 0xO0f, 0x04, Oxf5, 0xf0, Ox1f, Ox14, 0xf7,
0x06, Oxdc, 0xf9, 0xe9, 0x01, Oxff, 0x08, 0xf2, 0x06, Oxff, Oxff, Oxf3,
0x05, 0x1a, Oxfc, Oxfa, Oxeb, Oxfb, Oxfa, 0x12, 0x20, 0xf6, Oxe0, Oxe8,
0x1c, Oxfa, Oxd6, 0x0d, Ox2c, 0x04, Oxel, 0x09, 0x3b, Oxd3, 0x2a, Oxee,
Oxf7, Oxed, 0xf1, 0xf7, 0x0d, 0xf0, 0x32, 0x0f, 0xc9, 0x0e, 0x00, 0x10,
0x24, Oxfb, 0x31, 0xf0, 0xf4, Oxdd, 0xf5, 0x04, 0x25, 0xc7, 0x27, 0x25,
0x16, 0x11, Ox2e, 0x09, 0x30, Oxd1, Ox2c, 0x34, 0xe6, 0xf0, 0x21, Oxf5,
0x21, 0xc8, 0x40, 0x39, Oxde, 0xf0, 0x12, 0xf3, 0x10, Oxe8, Ox1f, 0x18,
Oxfa, Oxea, 0x07, Ox11, Oxdf, Oxed, Oxfa, Oxf0, 0x07, Oxef, Oxf3, 0x05,
0x10, Oxeb, 0xf3, 0xe9, 0xe9, 0xe8, 0xd6, 0x01, 0xf9, 0x05, 0x0b, Oxee,
0xf9, 0x12, 0xe3, 0x05, Oxfd, 0xe6, 0x16, Oxe2, Ox1b, 0x12, 0xc5, 0x00,
Oxfd, 0x02, 0x04, 0xd2, Oxff, Oxec, 0xf6, Oxfd, 0x00, Oxe4, Oxf7, Oxf3,
Oxeb, Oxfa, Oxf8, 0x0d, 0x03, Oxfa, Oxfe, Oxe4, Oxdb, Oxe3, 0x06, Oxff,

0xf4, Oxf2, Ox1b, 0xfl, Oxf7, 0x02, 0x01, 0x04, 0x13, Oxe5, 0x0c, 0x05,
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0xf7, 0x0a, 0x03, 0x03, 0x0b, 0x03, Oxee, Oxf7, 0x21, 0x20, Oxff, Oxf3,
0x09, 0xe5, 0xff, Oxec, 0x17, 0x00, 0x06, 0x14, Oxeb, 0xf2, 0x18, 0x16,
0x1f, Oxec, Oxee, Oxel, Ox1e, 0x03, Oxfa, Oxfe, 0x28, 0x03, 0xc9, 0xOc,
0x3f, 0xd8, 0x30, 0x16, 0x03, 0xf8, 0xe9, Oxfb, 0x28, Oxel, 0x36, 0x0a,
0xdf, Oxeb, Oxeb, 0x08, Ox1c, Oxcd, 0x29, 0xf2, Oxfc, 0x0a, Oxed, 0x01,
0x29, 0xf1, 0x20, 0x13, 0x04, Oxec, 0x17, 0x0a, 0x35, 0xc3, Ox1a, 0x46,
0xe0, 0xd7, 0x3c, 0x09, 0x28, 0xd1, 0x22, 0x20, 0xd5, Oxfa, 0x28, Oxfa,
0xff, Oxea, Ox1d, 0x23, Oxe0, 0x07, 0x07, OxOf, Oxf1, Oxf1, 0x08, 0xfO,
0xf8, Oxff, 0x05, Ox1b, 0x05, Oxfa, O0xf0, Oxfb, Oxe3, 0xe4, Oxcc, Ox1a,
0xf9, 0x09, 0x06, Oxee, 0xf4, 0x03, 0xdO, 0x14, 0xf4, Oxff, Ox1d, Oxe8,
0x11, Oxf4, Oxd1, 0xf4, 0x04, Ox0b, Oxfb, Oxdc, 0x0a, 0xOc, Oxeb, Oxed,
0x06, 0xf3, 0x04, 0xdd, Oxdf, Oxf9, Oxea, Oxfc, Oxf5, Oxf2, Oxfb, Oxea,
Oxe3, 0x03, Oxee, 0x0e, Oxff, Oxdb, Ox1e, 0x04, 0xf7, Ox1a, 0x04, 0xOc,
0x0d, Oxda, 0x04, 0xe9, Oxff, 0x04, 0x00, 0x0Oc, 0xf9, Oxe4, Oxfb, 0xf6,
0x14, Oxde, 0x1h, 0x00, 0x0b, Oxfe, 0x06, 0xf8, OxOf, Oxdc, 0x01, Oxef,
Oxef, 0x0d, 0xf8, Oxf1, OxOf, 0xf9, 0xf9, Oxdf, 0x0d, Oxe4, 0xd9, 0xf9,
0x2b, Oxee, Oxe8, 0x09, 0x40, 0xf9, 0x2f, Ox0a, Oxfa, Oxe8, 0xe9, 0x01,
0x0e, Oxe7, 0x23, 0x0a, 0xd0, 0x19, Oxd3, 0x0e, 0x04, Oxda, 0x2b, OxOf,
0xe7, 0xe6, 0xf3, Oxfb, Ox2c, Oxd3, 0x36, 0x19, Ox0e, Oxfe, Ox03, Ox1la,
Ox2e, 0xdO, 0x23, 0x32, 0xf1, Oxel, Ox2a, 0x09, Ox1b, 0xf6, 0x29, 0x3e,
Oxce, 0x15, Ox0a, Oxe8, Oxec, Oxdf, 0x44, 0x28, 0xd9, Oxfd, Oxfa, 0x09,
Oxff, Oxe7, 0x08, Oxec, 0xf4, Oxef, 0x01, 0x19, 0x11, 0xf3, Oxeb, Oxeb,
Oxed, Ox1a, Oxdd, 0x15, 0xO0f, 0x07, Oxfe, Oxeb, Oxff, 0xd6, Oxd5, 0x04,
0xf5, 0x07, 0x10, Oxe6, 0x0c, Oxe4, Oxda, 0xOc, 0x08, Oxee, 0x06, 0xd8,
0xf8, 0xf1, Oxe0, 0x01, 0x08, Oxfe, 0xf9, Oxf3, Oxdf, 0x03, Oxe6, 0xf4,

0x0a, Oxff, 0xf2, Oxe0, 0xd9, Oxeb, 0x01, 0x10, 0x02, Oxfc, 0x0d, 0x14,
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Oxea, 0xf8, 0x03, 0x18, 0xf3, 0x09, 0xfc, 0xOc, 0x0b, Ox1f, Oxf5, 0x05,
0xf7, 0xf9, 0x00, Oxfd, 0x04, Oxfc, 0x16, 0x07, 0x00, Oxdf, 0xf9, Oxfa,
0x0c, Oxfb, 0xf4, 0xf7, Oxf0, Oxeb, 0x07, 0x17, 0x20, Oxfb, 0xf0, Oxec,
0x04, 0x00, 0xf8, 0xf2, 0x2d, 0xf9, 0xd9, 0x0b, 0x55, Oxec, 0x33, 0x26,
0xf8, 0x0a, 0xf2, Ox0b, 0x25, Oxdf, 0x29, 0x05, Oxd1, 0x14, Oxe2, 0xf2,
0x12, Oxdd, 0x28, Oxfc, Oxec, 0x08, 0xfd, 0x02, 0x3a, 0xe6, 0x29, 0x25,
0x0d, 0x10, 0x09, 0x0a, 0x32, 0xf5, 0x17, 0x2d, Oxea, Oxfb, 0x35, Oxfc,
0x28, 0xd0, 0x29, 0x2f, Oxch, 0x06, Ox0f, 0x04, 0xf2, 0xf3, 0x34, Ox1c,
0xf4, 0x08, 0x05, Oxfc, Oxfd, Oxed, 0xOf, 0xf8, Oxe9, 0xf0, 0x09, 0x16,
Oxfe, 0x02, Oxff, Oxd4, Oxea, 0x0a, Oxeb, OxOc, 0xf8, 0xf4, 0x09, 0xf4,
0xf2, 0x07, 0xd9, 0x0b, Oxfd, Oxe4, Ox1a, Oxef, 0x14, 0x08, 0xd8, Oxfc,
0xf5, Oxel, 0x03, Oxcf, Oxf1, Ox11, Oxdb, Ox15, 0x07, 0x10, Oxf8, Oxfc,
Oxe2, 0xf1, 0xf5, Oxde, Oxff, Oxe7, 0x01, Oxea, Oxee, Oxe9, 0x02, Ox0a,
0x18, Oxec, Oxfe, 0xf9, 0x09, Oxf3, 0x0e, 0x02, Oxf1, Oxfc, 0xf9, 0x16,
0x05, 0x07, 0x09, 0x0d, Ox0e, 0xf7, Ox04, Oxed, 0x04, Oxdb, 0x04, 0x04,
0xf6, Oxdc, Oxee, Oxec, Oxf5, Oxfe, Oxf4, 0x02, Oxe4d, 0x0b, Oxe0, 0x17,
0x0a, Oxe0, 0xf7, Oxdc, 0x11, 0xd6, Oxfe, Oxfa, 0x35, Oxde, Oxe6, 006,
0x44, 0xf9, 0x35, 0x0a, Oxfh, Oxff, Oxec, Oxfb, 0x16, 0xd9, 0x23, 0xOf,
0xd4, Oxef, Oxdf, 0x06, 0x0b, 0xd9, 0x25, 0xff, 0xf8, Oxeb, 0xf4, Ox0a,
0x20, Oxe5, 0x22, Ox1c, Oxeb, 0xf4, 0x0d, 0x0c, 0x19, Oxel, Ox1le, 0x31,
0xe9, Oxfb, 0x20, 0xf0, 0x23, Oxfe, 0x35, 0x28, Oxb4, 0x06, 0x28, Oxe7,
Oxfb, Oxe9, 0x2a, 0x1a, Oxef, 0x15, 0x0Oc, Oxed, Oxf1, 0x04, 0x0e, Ox0a,
Oxff, 0x16, 0x01, 0x04, 0x17, Oxea, Oxec, Oxdc, 0xf4, Oxf7, 0x04, 0x16,
Ox1f, Ox0a, 0x11, Oxef, 0x12, Oxdf, 0xd9, 0x0c, 0xf5, 0x10, 0x02, Oxf3,
0x10, 0x03, 0xd3, 0xf5, 0x0b, 0x02, 0x00, Oxch, 0xf6, 0x23, 0xf6, Oxf1,

0x1f, Oxf9, Oxfc, Oxf0, Oxf6, Oxfe, Oxfa, Oxf8, Oxf9, Oxf4, Oxfb, Ox0a,
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0xd6, 0x29, 0x09, 0x02, 0x00, Oxfc, Oxfc, Oxee, 0xf5, 0x05, Oxfb, Oxle
Oxf1, Oxf1, 0xf3, 0x02, Oxec, Ox1c, 0xOc, 0x0e, 0x0b, 0x04, 0xf6, Oxe7,
0x14, 0x08, 0x27, 0x01, Oxfe, Oxe5, Oxe7, 0x01, Ox1b, 0xf0, 0xf6, Oxff,
0xf4, Oxe7, Oxee, 0x18, 0x0d, 0x08, 0xf8, 0xd6, 0x07, 0xf4, 0x08, Oxff,
0x1d, 0x13, Oxe7, Ox0b, 0x42, Oxef, 0x28, 0x00, 0xf9, Oxf0, 0xf3, 0x00,
0x15, Oxfd, Ox1a, 0x22, Oxc1, 0xf5, Oxe0, Oxf8, 0x09, Oxe6, 0x0e, 0x05,
0xf9, 0xf6, 0x01, 0x01, 0x13, Oxdc, Ox1f, 0x0d, Oxfh, 0x04, 0x08, 0x0b,
0x15, Oxdb, 0x28, 0x34, Oxed, 0x0b, 0x3a, Oxed, 0x16, 0xe3, 0x39, 0x32
0xc4, 0x0b, 0x20, Oxe7, Oxf7, 0x02, 0x35, 0x24, Oxfc, 0xe8, 0x1c, 0xf8,
0xf1, Oxfa, OxOc, 0x1d, Oxf2, 0x05, Oxff, 0x12, 0xO0f, 0x01, Oxec, Oxea
0xf0, 0x03, Oxe7, 0x15, 0xfd, 0x05, 0x08, 0xe0, Ox1b, 0xf8, Oxel, Ox1e,
Oxed, Oxdc, 0x11, Oxeb, Oxfd, Ox1a, Oxeb, 0x09, 0xf9, 0xf3, 0x00, Oxe8,
0xe6, 0x08, 0xf7, Oxde, Ox1e, 0x00, 0x00, 0x00, Oxe4, 0x09, 0xf2, 0xf8,
Oxe7, Oxf2, 0x0d, Oxfa, Oxe2, OxOf, 0x04, 0x08, 0xf2, 0x13, 0xf8, 0xf9,
0xf1, Oxff, 0x03, Ox11, 0x12, Oxe9, Oxf4, 0x13, 0x07, Ox0c, 0x13, 0x2b,
0xf7, Oxdd, Oxf9, 0xe9, Oxfa, Oxdb, 0x1d, Oxf6, Oxf6, 0xf9, Oxe4, 0xf6,
0x0d, Oxeb, 0x0d, 0x08, Oxe7, Oxe7, Oxf2, 0x03, Ox1d, 0xd9, 0xd8, Oxe4,
0xf7, Oxea, Oxdc, Oxdc, 0x26, 0x02, Oxee, Oxfa, 0x38, Oxfc, Ox1a, Oxef,
Oxda, 0xf1, Oxdf, Ox0b, Ox1a, 0xe0, 0x16, 0x16, Oxdc, 0x04, Oxfa, 0xf7,
Oxee, 0x02, 0x25, 0x02, 0xf5, Oxfb, 0x08, 0xf6, 0x11, Oxf5, 0x12, 0x08,
Oxf4, Oxe3, 0x1b, Oxf5, 0x3a, Oxdc, 0x20, 0x2e, 0xe0, 0xf5, 0x30, Oxe4,
0x09, 0xf8, 0x3c, 0x45, 0xd3, 0x08, 0x23, 0xd8, 0x09, Oxe4, 0x35, 0x30,
Oxe4, Oxfe, Ox07, 0xf6, 0x05, 0x01, 0x05, Oxff, 0xf6, Ox0d, 0x02, Oxfd,
0x03, 0x05, 0x0d, 0x00, 0xf5, 0xd6, Oxcf, 0x19, 0x06, Oxee, 0x0d, 0xf2,
0x01, 0x18, Oxef, 0x12, 0x04, 0x02, 0x21, 0xd9, 0x02, 0x0d, Oxeb, Oxe9,

0x13, 0x08, 0x15, 0xf0, Oxee, 0x03, Oxec, 0x06, 0x17, Oxed, 0x00, Ox1a,
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Oxee, 0xf2, Oxfc, 0x09, Oxec, Oxf8, 0xf8, 0x18, Oxf4, 0x13, 0x04, Oxf6,
0x02, 0xf0, Oxfc, Oxfe, Oxe3, 0x01, 0x0a, Ox1c, Ox1b, Oxec, Ox0e, Ox01,
Oxfb, 0x08, 0x11, 0xf5, 0x00, 0x14, Oxe6, 0x12, 0x07, Oxf4, 0x15, 0x07,
Oxfc, Oxfb, 0xf5, 0xf1, 0x01, 0x21, 0x01, Oxe9, Oxe8, Oxef, Oxdb, Oxdf,
0x1f, Ox0a, Oxdd, Oxd1, 0x16, 0x04, Oxfd, Oxel, 0x24, 0xf0, Oxec, 0xf4,
0x38, Oxel, 0x16, Oxfd, Oxe0, Oxec, Oxe7, 0x0c, 0x2a, 0x04, 0x0c, 0x17,
Oxdc, Oxe8, 0xf2, 0x03, Oxec, 0xfd, 0x19, Oxfe, 0xf3, Oxf0, Oxf3, Oxfb,
0x18, Oxdf, Ox1c, 0x00, 0x09, 0xf4, 0x18, 0x0b, 0x1f, Oxf6, 0x34, 0x22,
0xf4, 0x22, 0x45, Oxeb, 0x23, Oxcf, 0x32, 0x34, 0xf2, 0xf9, 0x29, 0xd4,
0xf7, 0x0b, 0x38, 0x2a, 0x09, Oxe6, 0x05, 0x01, 0x0b, Oxfe, 0x17, Oxfb,
0x00, Oxeb, 0x08, 0xfd, 0x0c, 0x02, 0x1d, Oxea, Oxfa, Ox0Ob, Oxeb, 0x09,
Oxfe, Oxfe, 0x10, 0xe0, 0xf6, 0x06, 0xf0, 0x15, 0xf3, 0x09, 0x11, Oxe4,
0xf9, 0x07, Oxel, Oxed, 0x17, 0x05, 0x0Oc, Oxel, Oxdb, Oxf2, 0xf8, Oxea,
0x22, 0xe9, 0x02, 0x00, 0xfd, Oxe7, Oxf2, 0xf8, 0xf9, Oxfc, Oxfa, Oxe8,
0xe8, Oxeb, 0xe9, 0x0d, 0x04, 0xf8, 0xf8, 0xf7, 0xf8, Ox0d, 0x03, 0xOc,
0x13, 0xf2, Ox0f, 0xf9, Oxe6, Oxfd, OxOf, 0x19, 0x08, Oxf7, Oxfa, Ox01,
0xf3, 0x12, Ox1e, 0x05, 0x0a, 0x09, Oxfd, 0x0b, 0x07, 0x08, 0x02, Oxfc,
0xd6, 0xe8, 0x14, 0x01, 0x13, 0x19, Oxef, Oxda, 0x0e, Ox0a, 0x07, Oxef,
0x34, 0xe0, 0x05, Ox1e, Ox4e, Oxe9, 0x19, 0xff, Oxel, 0x04, Oxfb, OxOe,
0x11, 0x05, Ox1f, 0x15, Oxd4, Oxec, 0xf9, Oxe7, 0xf9, Oxfc, 0x25, Oxff,
0x06, 0xf2, 0x01, Oxf6, 0x2a, 0x17, 0x24, 0x11, 0xf3, Ox1a, Ox1f, Oxfb,
0x32, Oxeb, 0x33, 0x2f, 0x00, 0x08, 0x2c, 0xf0, 0x26, 0xf4, 0x25, 0x36,
0xd9, Oxf1, Ox1a, Oxd5, Oxec, 0xf9, 0x32, 0x27, Oxfc, 0xf4, 0xf0, Oxe3,
Oxfa, 0x0c, 0x16, 0x17, Oxfa, Oxf9, Oxe5, Ox1f, Ox1f, Oxfa, Oxff, Oxfd,
0x0d, 0x02, Oxe9, 0x0e, 0xf0, 0x12, 0x09, Oxda, 0x02, Oxea, Oxe5, 0x0a,

Oxff, 0x03, 0x13, 0xf0, Ox0a, 0xf9, Oxe9, Oxff, 0x10, Oxfc, Ox1a, Oxf3,
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0xf7, OxOf, Oxf4, Oxfa, Oxf4, 0x05, 0x10, Ox0a, Oxdd, 0x09, 0xf7, OxfO,
0Oxe5, 0x07, 0x07, Oxfa, 0x02, 0xd7, Oxf8, 0xf7, 0x01, Oxfb, 0x0e, 0xf8,
0x07, 0x0f, Oxfe, 0x03, 0x12, 0x05, 0x09, 0x13, 0xf8, Oxdc, Oxfd, 0x27,
0xO0f, Oxec, 0xf7, 0x07, 0x00, Oxfc, 0x12, 0xf8, Oxfb, Oxea, Oxe4, 0xe9,
0xe9, 0xe0, 0xff, Oxdc, 0xd6, Oxeb, Oxf2, Oxf7, 0x0d, Ox1b, Oxe9, Oxc4,
0x06, 0x00, Oxfd, 0x04, 0x46, 0xf9, Oxe9, 0x13, 0x2d, 0xOc, Ox1f, 0xf8,
0xd3, 0x0c, 0x14, 0x11, 0x05, Oxe5, 0x27, 0x08, 0xc5, Oxef, Oxdf, Oxdd,
0x04, 0xf8, 0x11, 0x10, 0xf0, Oxe7, Oxfb, 0x03, 0x3c, 0xe7, 0x14, OxOc,
0xf4, 0xf6, Ox1b, 0x0a, 0x23, 0xf2, Ox2d, Ox1a, 0x08, Oxff, 0x32, Oxe7,
Ox1a, 0x05, 0x2b, 0x34, 0xf1, Ox0a, 0x00, 0xe8, 0x02, Oxdf, 0x2c, Ox2a,
0x03, 0xe6, Oxfc, Oxef, Oxfc, Oxed, 0x03, 0x01, 0x03, Oxee, 0xe9, 0x15,
0x05, 0x03, 0x13, 0x11, Ox0e, Oxee, 0xf5, 0x22, Ox1b, 0x0e, Oxfd, Oxf3,
0x0a, 0x02, Oxdd, 0x20, Oxeb, 0x06, 0xf8, 0xe2, 0x06, 0x0e, Oxde, 0x0d,
0xf9, 0x16, Ox1c, 0xOc, Oxe0, Oxf0, Oxec, 0xOc, OxOf, 0xf2, 0x27, Ox1d,
Oxde, 0xe6, 0xf0, 0xf9, Oxf0, 0x02, 0x0a, 0x07, 0x06, 0xf9, 0xOf, Oxfa,
0xf0, Oxee, 0xf1, 0xf7, Oxff, 0x02, 0x0Ob, 0x0d, Ox1b, Oxee, Oxf6, 0x05,
Oxff, Ox1c, 0x17, 0x04, 0x05, 0x17, 0x00, Oxff, Ox0d, Oxf3, 0x23, 0x10,
Oxfd, 0x05, Oxfb, Oxea, 0x03, 0x10, 0x07, Oxd7, Oxf7, Oxff, Oxf3, Oxf1,
0x17, Oxed, 0xd3, Oxch, 0x14, 0x1c, 0xf5, 0x03, 0x47, 0xf6, Oxf7, Oxf2,
Ox3e, Oxf2, 0x22, Oxf4, Oxed, Oxfc, Oxee, OxOb, 0xf4, Oxf1, 0x25, 0x10,
0xd0, 0xf6, 0x00, Oxef, 0x10, Oxfc, 0x15, Oxe5, Oxdb, Oxf3, Oxea, 0x10,
0x22, 0xf2, 0x2b, 0x11, 0xf9, Ox0a, Oxfc, Oxf5, 0x53, 0x16, 0x25, 0x43,
0xe0, 0x0e, 0x13, Oxfc, 0x2d, Oxe2, 0x55, 0x65, 0xf4, 0x08, 0x01, Oxdf,
0x0a, 0x00, 0x49, Ox1c, Oxfe, Oxdf, Oxef, 0xf2, 0xf9, Oxf6, Oxfd, OXff,
0xf3, 0x02, 0xf6, 0x14, 0x0b, Oxe8, 0x09, Oxfc, Oxfc, Oxe2, Oxe5, Ox11,

0x03, 0x09, 0xfb, 0x06, 0x10, Ox1a, 0xf3, 0x0d, Oxfa, 0x0a, 0xd5, 0xf5,
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Ox1la, 0x11, Oxf2, Oxfc, Ox1f, Oxfe, Ox0e, Oxe4, Oxef, Oxd7, Oxee, 0x06,
Ox1e, 0x04, 0x12, 0x28, 0xf7, Ox0e, 0x06, Oxf8, Oxee, Oxf0, Ox1a, 0x01,
0xf7, Oxfd, 0x03, 0x11, 0x19, 0x10, 0x04, 0xfb, Oxd7, Oxfa, 0x16, 0x06,
0x07, 0x23, Oxfa, 0x14, 0x11, Oxf1, O0x12, 0x10, 0x04, Oxel, Oxee, Oxf7,
0x21, O0x0e, 0x0a, Ox0a, 0xf8, Ox07, 0x0a, Oxee, Ox03, 0x1f, Oxfa, Oxc4,
Oxec, 0x12, 0x01, Ox1e, Oxfd, Oxf1, Oxe8, Oxcc, 0xf4, 0x17, Oxff, Oxdd,
0x45, 0x10, Oxee, Oxfa, 0x3d, Oxe7, 0x27, Oxdd, Oxd7, 0xf9, Oxf4, Oxf6,
0x06, 0xf8, Ox1e, 0x13, Oxe7, Oxe2, Oxf1l, Oxe3, 0xf3, Oxf7, Ox18, 0x12,
0xe4, 0x0a, Oxdb, Oxff, Oxff, Oxfe, 0x20, 0x09, 0x00, Oxf7, 0x23, 0xf6,
0x2d, 0x14, 0x26, 0x28, Oxe5, Oxff, 0xOf, Oxe3, Ox1d, Oxe8, 0x56, 0x43,
0xe7, Oxfb, 0xf9, Oxe6, Oxe9, Oxe2, 0x19, 0x19, 0x08, Oxfa, Oxf3, Oxe5,
0x23, 0x07, Ox0f, 0xf8, 0xf8, 0xf3, Oxfc, Ox11, 0x2a, 0x05, Oxf4, Oxf1,
Oxfa, Oxfb, Oxf1, Ox1le, 0x13, OxOf, 0xf9, 0xf5, Oxfa, 0x09, 0xf9, 0x03,
0xf0, 0xf0, Oxe7, Oxec, 0xf1, 0xOc, Oxe6, Oxee, 0xf6, 0x20, OxOf, Oxe9,
0x00, 0xf4, Oxfe, Oxf0, 0x13, 0x0a, 0x17, 0x13, Oxee, 0x13, Oxfb, Oxff,
0xf8, Oxfd, Oxf4, Oxe2, 0xe8, 0x06, Oxfc, 0x14, 0x03, 0x17, 0x00, 0x03,
Oxe6, Oxfd, 0xf2, 0x12, 0x12, 0x20, Oxeb, 0x10, 0x02, 0xf7, 0x13, 0x0d,
0x11, Oxfd, Oxde, Oxf5, 0x07, 0xf3, 0x04, Oxff, 0x06, 0x05, Oxfb, Oxea,
0xf0, 0x0a, 0x00, Oxh5, 0xe8, Ox1a, 0x03, Oxfe, 0x0d, Ox1a, Oxe7, OxcO,
0xd6, Oxdc, 0xf6, 0xf8, 0x39, Oxf5, Oxd5, 0xf8, 0x22, Oxfa, 0x22, 0x05,
0xdO0, 0xf4, 0x2d, Oxfc, 0x00, 0x0a, Ox1b, Oxfc, Oxe6, 0x09, 0x14, Oxfa,
0x00, 0x1d, Ox1a, Oxfd, Oxf3, 0x18, Oxfc, Oxeb, 0x15, Oxf5, 0x0e, Ox0a,
0xf3, Oxf1, Ox1b, 0x05, 0x14, 0x03, 0x2d, 0x27, Oxfb, 0x18, 0x22, Oxef,
0xf6, 0x06, 0x28, 0x2b, Oxde, Oxec, Oxef, Oxe8, Oxd3, Oxfe, 0x17, 0x12,
0x01, 0x13, 0x05, 0xf7, 0x00, Oxde, 0xf3, Oxe5, 0x03, Oxfb, 0x07, 0x0b,

0xfd, Oxdc, 0xdf, 0x03, 0x0c, 0x00, Oxfa, 0x06, Ox0e, 0x02, 0x05, Oxfa,
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0xfd, Oxed, 0x09, 0x0c, Oxfd, Oxfb, 0x0Oc, 0xf0, Oxe4, 0x04, Oxd6, Oxf3,
0x09, 0x0a, 0xf9, Oxf8, Oxe2, Oxef, Oxdf, 0xf0, Oxf8, 0x03, OxOf, 0x20,
Oxf4, Oxe3, 0xf8, 0x02, Oxe2, Oxe5, 0x25, 0xO0f, Oxeb, 0xf8, Oxe9, Oxfd,
0x04, 0x0c, 0x0c, Oxfe, 0x01, 0x08, Oxfc, Oxfc, Ox1b, 0x01, Oxe5, 0x13,
0xf9, 0xe8, 0x07, 0x20, Oxfe, 0x06, Oxec, Oxfe, 0x09, Oxef, 0x14, 0x04,
0x0b, 0xf5, Oxe7, Oxff, Ox0a, 0x02, 0x09, 0xe9, Oxc4, 0x16, 0x0d, Oxe7,
0x15, 0x14, Oxf1, 0xdO, Oxec, Oxe7, 0xf0, Oxf0, 0x33, 0x05, Oxda, 0xf2,
0x0b, 0x08, 0x38, 0x01, 0x07, Oxfd, 0xd8, 0x06, 0xd9, 0xf0, 0x16, Ox1f,
0xff, 0xf7, Oxe0, 0xd8, Oxf3, 0xf7, 0x12, 0x08, 0x0e, 0x05, 0xf6, 0x03,
Oxef, Ox1b, 0x12, Oxf4, Oxe8, 0x0f, 0x02, Oxfd, 0xf2, 0x16, 0x26, 0x22,
0xe0, 0x07, Oxf7, Oxe6, Oxeb, 0x16, 0x22, Ox1a, Ox0b, 0x01, 0xf5, Oxea,
0xd2, 0x22, Ox0f, 0x13, 0x15, 0x08, 0xf0, Oxfb, Oxed, Ox11, 0xf3, Oxe9,
Oxff, Oxde, Ox0a, 0x18, 0xO0f, 0x02, Oxfh, Oxf9, Oxfb, Oxe8, 0x12, 0x18,
0x01, 0xf4, 0xf6, Oxf8, 0xf0, Ox1f, Ox24, 0x15, Oxf5, 0x00, Ox1c, 0xf9,
0x01, 0x0a, 0x11, 0xd5, 0x01, 0x12, 0x02, Oxec, Oxfd, 0x07, Oxf2, Oxea,
0xf9, Oxff, Oxf7, Oxfb, 0x15, Oxec, 0xe5, 0x01, Oxeb, 0x05, 0xf9, 0x10,
Oxfe, 0x28, 0xe5, 0x0a, Oxeb, 0x1b, 0x0e, 0xf9, Oxde, 0x02, 0x15, OxOa,
Oxff, Oxfe, Ox11, 0x24, 0x03, 0xf8, 0x00, 0x08, Oxfd, 0x0e, Oxeb, Oxf3,
0xf6, 0xf7, 0x14, 0x0e, Oxfc, Oxf5, Oxde, 0xf5, Ox9e, Oxfe, Oxff, Oxff,
0x04, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00, 0x00, Oxab, 0x01, 0x00, 0x00,
Oxfa, Oxfd, Oxff, Oxff, Oxa2, Oxff, Oxff, Oxff, Oxba, 0x00, 0x00, 0x00,
0x24, Oxfc, 0xff, Oxff, OxOf, 0x00, 0x00, 0x00, 0x54, 0x4f, 0x43, Ox4f,
0x20, 0x43, 0x6f, Ox6e, 0x76, 0x65, 0x72, 0x74, 0x65, 0x64, 0x2e, 0x00,
0x01, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x24, 0xfb, Oxff, Oxff,
0x68, 0x01, 0x00, 0x00, 0x5c, 0x01, 0x00, 0x00, 0x50, 0x01, 0x00, 000,

0x04, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0xf4, 0x00, 0x00, 0x00,
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0x90, 0x00, 0x00, 0x00, 0x48, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
Oxce, Oxff, Oxff, Oxff, 0x00, 0x00, 0x00, 0x09, 0x03, 0x00, 0x00, 0x00,

0Ox1c, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0Ox1a, Oxff, Oxff, Oxff, 0x00, 0x00, 0x80, Ox3f, 0x01, 0x00, 0x00, 0x00,

0x09, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x06, 0x00, 0x00, 0x00,
0x00, 0x00, 0x0e, 0x00, 0x18, 0x00, 0x08, 0x00, 0x0Oc, 0x00, 0x10, 0x00,
0x07, 0x00, 0x14, 0x00, 0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x08,
0x01, 0x00, 0x00, 0x00, 0x18, 0x00, 0x00, 0x00, 0x0c, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0xc4, Oxfc, Oxff, Oxff, Ox01, 0x00, 0x00, Ox00

0x06, 0x00, 0x00, 0x00, 0x03, 0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00,
0x07, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0e, 0x00,
0x16, 0x00, 0x00, 0x00, 0x08, 0x00, 0x0c, 0x00, 0x07, 0x00, 0x10, 0x00,
0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x02, 0x38, 0x00, 0x00, 0x00,
0x2c, 0x00, 0x00, 0x00, 0x14, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0e, 000,
0x14, 0x00, 0x00, 0x00, 0x08, 0x00, 0x0c, 0x00, 0x10, 0x00, 0x07, 0x00,
0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x02, 0x00, 0x00, 0x00,
0x02, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x02, 0x00, 0x00, 0x00, 0x03, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0e, 0x00,
0x1a, 0x00, 0x08, 0x00, 0x0c, 0x00, 0x10, 0x00, 0x07, 0x00, 0x14, 0x00,
0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x11, 0x02, 0x00, 0x00, 0x00,
0x38, 0x00, 0x00, 0x00, 0x2c, 0x00, 0x00, 0x00, 0x0c, 0x00, 0x00, 0x00,
0x00, 0x00, 0x06, 0x00, 0x08, 0x00, 0x04, 0x00, 0x06, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, Oxff, Oxff, Oxff, Oxff,

0x31, 0x00, 0x00, 0x00, 0x28, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,

0x01, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00,
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0x03, 0x00, 0x00, 0x00, 0x05, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x09, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x03, 0x00, 0x00, 0x00,
0x0a, 0x00, 0x00, 0x00, 0x34, 0x04, 0x00, 0x00, Oxcc, 0x03, 0x00, 0x00,
0x4c, 0x03, 0x00, 0x00, Oxdc, 0x02, 0x00, 0x00, 0x60, 0x02, 0x00, 0x00,
0x20, 0x02, 0x00, 0x00, 0xb0, 0x01, 0x00, 0x00, 0x44, 0x01, 0x00, 0x00,
0x70, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x02, Oxfc, Oxff, Oxff,
0x00, 0x00, 0x00, 0x09, 0x44, 0x00, 0x00, 0x00, 0x07, 0x00, 0x00, 0x00,
0x28, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, Oxf4, Oxfb, Oxff, Oxff,
0x14, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x80, 0xff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, 0x01, 0x00, 0x00, 0x00,
0x00, 0x00, 0x80, 0x3b, Ox0e, 0x00, 0x00, 0x00, Ox6¢c, 0x61, 0x62, 0X65,
0x6c¢, 0x73, 0x5f, 0x73, 0x6f, 0x66, 0x74, 0x6d, 0x61, 0x78, 0x00, 0x00,
0x02, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x00, 0x00, 0x0e, 0x00, Ox1a, 0x00, 0x08, 0x00, 0x07, 0x00, 0x0c, 0x00,
0x10, 0x00, 0x14, 0x00, 0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x09,
Oxb4, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x94, 0x00, 0x00, 0x00,
0x18, 0x00, 0x00, 0x00, 0x00, 0x00, 0x12, 0x00, 0x10, 0x00, 0x00, 0x00,
0x00, 0x00, 0x04, 0x00, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0c, 0x00,
0x12, 0x00, 0x00, 0x00, 0x50, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00,
0x03, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,

0x08, 0x00, 0x00, 0x00, 0x11, Ox1e, 0x23, 0x3a, 0x9e, Oxal, 0x15, 0x39
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0x23, 0x69, 0x45, 0x3a, 0x09, Oxe4, 0xe4, 0x39, 0x65, 0xd7, 0x13, Ox3a,
0xe0, Oxb2, 0xfd, 0x39, 0x1b, Oxcl, 0x53, 0x3a, 0xc2, 0x50, 0x2d, Ox3a
0x12, 0x00, 0x00, 0x00, 0x66, 0x69, 0x72, 0x73, 0x74, 0x5f, 0x77, 0x65,
0x69, 0x67, 0x68, 0x74, 0x73, Ox2f, 0x72, 0x65, 0x61, 0x64, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x0a, 0x00, 0x00, 0x00,
0x08, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, 0x3a, Oxfd, Oxff, OXff,
0x00, 0x00, 0x00, 0x09, 0x54, 0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00,
0x28, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x2c, Oxfd, Oxff, Oxff,
0x14, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0xb5, Oxfa, Oxfa, 0x39, Ox1f, 0x00, 0x00, 0x00, 0x66, 0x69, Ox6e, Ox61,
0x6c, 0x5f, 0x66, 0x63, 0x5f, 0x77, 0x65, 0x69, 0x67, 0x68, 0x74, 0X73,
0x2f, 0x72, 0x65, 0x61, 0x64, 0x2f, 0x74, 0x72, 0x61, Ox6e, 0x73, 0x70,
0x6f, 0x73, 0x65, 0x00, 0x02, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0xa0, 0x0f, 0x00, 0x00, 0xa2, 0xfd, Oxff, Oxff, Ox00, 0x00, 0x00, 0x09,
0x58, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x44, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x74, Oxfe, Oxff, Oxff, 0x30, 0x00, 0x00, 0x00,
0x24, 0x00, 0x00, 0x00, 0x18, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0xf2, Oxdd, Oxbb, 0x3d,
0x01, 0x00, 0x00, 0x00, 0x32, Oxa3, 0x25, 0x41, 0x01, 0x00, 0x00, 0x00,
0xf6, 0xa0, 0x50, Oxc1, 0x05, 0x00, 0x00, 0x00, 0x61, Ox64, 0x64, OX5f,
0x31, 0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x0e, Oxfe, Oxff, Oxff, 0x00, 0x00, 0x00, 0x02,
0x2c, 0x00, 0x00, 0x00, 0x06, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00, 0x00,

0x08, 0x00, 0x00, 0x00, 0x04, 0x00, 0x04, 0x00, 0x04, 0x00, 0x00, 0x00,
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0xO0f, 0x00, 0x00, 0x00, 0x52, 0x65, 0x73, 0x68, 0x61, 0x70, 0x65, OX5f,
0x32, 0x2f, 0x73, 0x68, 0x61, 0x70, 0x65, 0x00, 0x01, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, Ox4a, Oxfe, Oxff, Oxff, 0x00, 0x00, 0x00, 0x09
0x5c, 0x00, 0x00, 0x00, 0x05, 0x00, 0x00, 0x00, 0x44, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, Ox1c, Oxff, Oxff, Oxff, 0x30, 0x00, 0x00, 0x00,
0x24, 0x00, 0x00, 0x00, 0x18, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x80, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, OXff,
0x00, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x50, 0x50, 0xd0, 0x3d,
0x01, 0x00, 0x00, 0x00, 0x00, 0x80, Oxcf, 0x41, 0x01, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x09, 0x00, 0x00, 0x00, 0x52, 0x65, 0x73, 0x68,
0x61, 0x70, 0x65, 0x5f, 0x32, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x31, 0x00, 0x00, 0x00, 0x28, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, Oxc2, Oxfe, Oxff, Oxff, 0x00, 0x00, 0x00, 0x09
0x58, 0x00, 0x00, 0x00, 0x0a, 0x00, 0x00, 0x00, 0x40, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x94, 0xff, Oxff, 0xff, 0x2c, 0x00, 0x00, 0x00,
0x20, 0x00, 0x00, 0x00, 0x14, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x80, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, OXff,
0x01, 0x00, 0x00, 0x00, 0x50, 0x50, 0xd0, 0x3d, 0x01, 0x00, 0x00, 0x00,
0x00, 0x80, Oxcf, 0x41, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x09, 0x00, 0x00, 0x00, 0x52, 0x65, 0x73, 0x68, 0x61, 0x70, 0x65, OX5T,
0x31, 0x00, 0x00, 0x00, 0x02, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0xa8, 0x07, 0x00, 0x00, Ox2e, Oxff, Oxff, Oxff, 0x00, 0x00, 0x00, 0x09,
0x60, 0x00, 0x00, 0x00, 0x09, 0x00, 0x00, 0x00, Ox4c, 0x00, 0x00, 0x00,
0x10, 0x00, 0x00, 0x00, 0x0c, 0x00, 0x14, 0x00, 0x04, 0x00, 0x08, 0x00,
0x0c, 0x00, 0x10, 0x00, 0x0c, 0x00, 0x00, 0x00, 0x2c, 0x00, 0x00, 0x00,

0x20, 0x00, 0x00, 0x00, 0x14, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
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0x01, 0x00, 0x00, 0x00, 0x80, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff,
0x01, 0x00, 0x00, 0x00, 0x3a, Ox6a, Oxac, 0x3d, 0x01, 0x00, 0x00, 0x00,
0xd0, Oxbd, Oxab, 0x41, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x52, 0x65, 0x6¢, 0x75, 000, 0x00, 0x00, 0x00,
0x04, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x19, 0x00, 0x00, 0x00,
0x14, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00, Oxaa, Oxff, Oxff, Off,
0x00, 0x00, 0x00, 0x02, 0x44, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x2c, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x9c, Oxff, Oxff, Oxff,
0x18, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x01, 0x00, 0x00, 0x00, 0x96, 0x08, 0x29, 0x38, 0x0b, 0x00, 0x00, 0x00,
0x4d, 0x61, 0x74, 0x4d, Ox75, Ox6¢c, Ox5f, 0x62, 0x69, 0x61, 0x73, 0x00,
0x01, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0e, 0x00,
0x18, 0x00, 0x08, 0x00, 0x07, 0x00, 0x0c, 0x00, 0x10, 0x00, 0x14, 0x00,
0x0e, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x02, 0xa0, 0x00, 0x00, 0x00,
0x03, 0x00, 0x00, 0x00, 0x88, 0x00, 0x00, 0x00, 0x10, 0x00, 0x00, 0x00,
0x0c, 0x00, 0x0c, 0x00, 0x00, 0x00, 0x00, 0x00, 0x04, 0x00, 0x08, 0x00,
0x0c, 0x00, 0x00, 0x00, Ox4c, 0x00, 0x00, 0x00, 0x04, 0x00, 0x00, 0x00,
0x08, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x08, 0x00, 0x00, 0x00,
0x9a, Oxbb, 0x84, 0x38, 0x83, 0x84, 0x73, 0x37, 0x5b, 0xa3, 0xa0, 0x38,

0x16, 0x41, 0x3a, 0x38, 0xc7, 0x9a, 0x70, 0x38, Oxed, 0x70, 0x4e, 0x38,
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0x54, 0x4f, Oxac, 0x38, 0xfd, /* Copyright 2023 The TensorFlow Authors. All Rights
Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.

You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.
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// converted into a C data array, so it can be easily compiled into a
binary

// for devices that don't have a file system. It was created using the
command :

// xxd -1 model.tflite > model.cc

#ifndef
TENSORFLOW_LITE_MICRO_EXAMPLES MICRO SPEECH MICRO_FEATURES MODEL H_
#tdefine
TENSORFLOW_LITE_MICRO_EXAMPLES MICRO SPEECH MICRO_FEATURES MODEL H_

extern const unsigned char g_model[];
extern const int g model_len;

#tendif //
TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO SPEECH MICRO FEATURES_MODEL H_

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#include "recognize_commands.h"
#include <limits>
#undef DEBUG_MICRO_SPEECH

RecognizeCommands: :RecognizeCommands (int32_t average window_duration_ms,
uint8_t detection_threshold,
int32_t suppression_ms,
int32_t minimum_count)

: average_window_duration_ms_(average_window_duration_ms),
detection_threshold (detection_threshold),
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suppression_ms_(suppression_ms),

minimum_count_ (minimum_count),

previous results () {
previous_top_label = kCategorylLabels[@]; // silence
previous top label time = std::numeric_limits<int32 t>::min();

}

TfLiteStatus RecognizeCommands: :ProcesslLatestResults(
const TfLiteTensor* latest_results, const int32_t current_time_ms,
const char** found command, uint8 t* score, bool* is new_command) {
if ((latest_results->dims->size != 2) ||
(latest_results->dims->data[e] != 1) ||
(latest_results->dims->data[1] != kCategoryCount)) {

MicroPrintf(
"The results for recognition should contain %d elements, but there

are
"%d in an %d-dimensional shape",
kCategoryCount, latest results->dims->data[l],
latest_results->dims->size);
return kTfLiteError;
}

if (latest_results->type != kTfLiteInt8) {
MicroPrintf(
"The results for recognition should be int8_t elements, but are
%d" ,
latest _results->type);
return kTfLiteError;

if ((!previous_results_.empty()) &&
(current_time_ms < previous_results_.front().time_)) {

MicroPrintf(
"Results must be fed in increasing time order, but received a
"timestamp of %d that was earlier than the previous one of %d",
current_time_ms, previous results .front().time );

return kTfLiteError;

// Prune any earlier results that are too old for the averaging window.
const int64 t time_limit = current_time ms -
average _window_duration_ms_;
while ((!previous_results_.empty()) &&
previous results .front().time_ < time_ limit) {
previous_results_.pop_front();
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// Add the latest results to the head of the queue.
previous_results_.push_back({current_time_ms, latest results-
>data.int8});

// If there are too few results, assume the result will be unreliable
and
// bail.
const int64_t how_many_results = previous_results_.size();
const int64_t earliest_time = previous_results .front().time_;
const int64_t samples_duration = current_time_ms - earliest_time;
if ((how_many_results < minimum_count_) ||
(samples_duration < (average window_duration ms_ / 4))) {

*found_command = previous_top_label_;

*score = 0;

*is_new_command = false;

return kTfLiteOk;

// Calculate the average score across all the results in the window.
int32_t average scores[kCategoryCount];
for (int offset = 0; offset < previous results .size(); ++offset) {
PreviousResultsQueue: :Result previous_result =
previous results .from_front(offset);
const int8_t* scores = previous_result.scores;
for (int i = @; i < kCategoryCount; ++i) {
if (offset == 0) {
average_scores[i] = scores[i] + 128;
} else {
average_scores[i] += scores[i] + 128;
}
}
}
for (int 1 = @; i < kCategoryCount; ++i) {
average_scores[i] /= how_many_results;

}

// Find the current highest scoring category.
int current_top_index = 0;
int32_t current_top_score = 0;
for (int i = @; i < kCategoryCount; ++i) {
if (average_scores[i] > current_top_score) {
current_top_score = average scores[i];
current_top_index = i;
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}
}

const char* current_top_label = kCategorylLabels[current_top_index];

// If we've recently had another label trigger, assume one that occurs
too
// soon afterwards is a bad result.
int64_t time_since last top;
if ((previous_top_label == kCategorylLabels[0]) ||
(previous_top label time_ == std::numeric_limits<int32 t>::min())) {
time_since_last_top = std::numeric_limits<int32_t>::max();
} else {
time_since_last_top = current_time_ms - previous_top_label time_;
¥
if ((current_top_score > detection_threshold_) &&
((current_top_label != previous_top_label ) ||
(time_since_last_top > suppression ms_))) {
#ifdef DEBUG_MICRO_SPEECH
MicroPrintf("Scores: s %d u %d y %d n %d %s -> %s",
average scores[0],
average_scores[1], average_scores[2], average_scores[3],
previous top label , current_top label);
#endif // DEBUG_MICRO_SPEECH

previous_top_label = current_top_label;
previous_top_label time_ = current_time_ms;
*is_new_command = true;

} else {

#ifdef DEBUG_MICRO_SPEECH
if (current_top_label != previous_top_label ) {
MicroPrintf("#Scores: s %d u %d y %d n %d %s -> %s",
average_scores[0],
average_scores[1], average_scores[2], average_scores[3],
previous top label , current top label);
previous_top_label = current_top_label;
}
#endif // DEBUG_MICRO_SPEECH
*is _new_command = false;
}
*found_command = current_top_label;
*score = current_top_score;

return kTfLiteOk;

/* Copyright 2022 The TensorFlow Authors. All Rights Reserved.

153



Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

#ifndef TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH_RECOGNIZE_COMMANDS H_
#define TENSORFLOW_LITE_MICRO_EXAMPLES_MICRO_SPEECH RECOGNIZE_COMMANDS H_

#include <cstdint>

#include "micro_features_micro_model settings.h"
#include "tensorflow/lite/c/common.h"
#include "tensorflow/lite/micro/micro_log.h"

// Partial implementation of std::dequeue, just providing the
functionality
// that's needed to keep a record of previous neural network results over
a
// short time period, so they can be averaged together to produce a more
// accurate overall prediction. This doesn't use any dynamic memory
allocation
// so it's a better fit for microcontroller applications, but this does
mean
// there are hard limits on the number of results it can store.
class PreviousResultsQueue {

public:

PreviousResultsQueue() : front_index_ (@), size (@) {}

// Data structure that holds an inference result, and the time when it
// was recorded.
struct Result {
Result() : time_ (@), scores() {}
Result(int32_t time, int8 t* input scores) : time (time) {
for (int 1 = @; i < kCategoryCount; ++i) {
scores[i] = input_scores[i];
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¥
int32_t time_;
int8_t scores[kCategoryCount];
s

int size() { return size ; }
bool empty() { return size == 0; }
Result& front() { return results_[front_index_]; }
Result& back() {
int back_index = front_index_ + (size_ - 1);
if (back_index >= kMaxResults) {
back_index -= kMaxResults;

}

return results_[back_index];

void push_back(const Result& entry) {
if (size() >= kMaxResults) {
MicroPrintf("Couldn't push_back latest result, too many already!");
return;
}
size_ += 1;
back() = entry;
}

Result pop_front() {

if (size() <= 0) {
MicroPrintf("Couldn't pop_front result, none present!");
return Result();

}

Result result = front();

front_index_ += 1;

if (front_index_ >= kMaxResults) {

front_index_ = 0;
}
size  -= 1;
return result;
}

// Most of the functions are duplicates of dequeue containers, but this
// 1is a helper that makes it easy to iterate through the contents of the
// queue.
Result& from_ front(int offset) {

if ((offset < @) || (offset >= size )) {
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MicroPrintf("Attempt to read beyond the end of the queue!");
offset = size_ - 1;

}

int index = front_index_ + offset;

if (index >= kMaxResults) {

index -= kMaxResults;
}
return results_[index];
}
private:

static constexpr int kMaxResults = 50;
Result results_[kMaxResults];

int front_index_;
int size_;

}s

// This class is designed to apply a very primitive decoding model on top
of the
// instantaneous results from running an audio recognition model on a
single
// window of samples. It applies smoothing over time so that noisy
individual
// label scores are averaged, increasing the confidence that apparent
matches
// are real.
// To use it, you should create a class object with the configuration you
// want, and then feed results from running a TensorFlow model into the
// processing method. The timestamp for each subsequent call should be
// increasing from the previous, since the class is designed to process a
stream
// of data over time.
class RecognizeCommands {

public:

// labels should be a list of the strings associated with each one-hot
score.

// The window duration controls the smoothing. Longer durations will
give a

// higher confidence that the results are correct, but may miss some
commands.

// The detection threshold has a similar effect, with high values
increasing

// the precision at the cost of recall. The minimum count controls how
many
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// results need to be in the averaging window before it's seen as a
reliable
// average. This prevents erroneous results when the averaging window is
// initially being populated for example. The suppression argument
disables
// further recognitions for a set time after one has been triggered,
which can
// help reduce spurious recognitions.
explicit RecognizeCommands(int32_t average_window_duration_ms = 1000,
uint8_t detection_threshold = 200,
int32_t suppression_ms = 1500,
int32_t minimum_count = 3);

// Call this with the results of running a model on sample data.
TfLiteStatus ProcesslLatestResults(const TfLiteTensor* latest_results,
const int32_t current_time_ms,
const char** found_command, uint8 t*
score,
bool* is new_command);

private:

// Configuration

int32_t average_window_duration_ms_;
uint8_t detection_threshold_;
int32_t suppression_ms_;

int32_t minimum_count_;

// Working variables
PreviousResultsQueue previous_results_;
const char* previous_top label ;
int32_t previous_top_label time_;

}s

#tendif //
TENSORFLOW_LITE_MICRO_EXAMPLES MICRO_SPEECH_RECOGNIZE_ COMMANDS_H_

"data type": "audio-pcm-16khz-mono-si16",

"delay after": 4.0,

"test data": [

{

"file name": "examples/micro_speech/data/no_1000ms.wav",
"label": "no",
"regex": "Heard (.+) \\(\\d+\\) @\\d+ms",
"expr": "groups[1l] == label"
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"file name": "examples/micro_speech/data/yes_1000ms.wav",
"label": "yes",

"regex": "Heard (.+) \\(\\d+\\) @\\d+ms",

"expr": "groups[1l] == label”
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