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Abstract

Audio Near Field Communication (ANC) is a wireless technology for
exchanging data over short distances by sound wave for make online advertise more
interesting and valuable. The propose of ANC Version 2 is exchange data faster and
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algorithm and find size of data which suitable for this project. Finally, ANC Version 2
can exchange data twice as fast as Version 1 and recover missed data 3 bits.

Keywords : Application , Smartphone , Communication



NRRNIsUUZNA

¥ ' '
o a1 a ¥ | =

lassnsiidnsaaaslameniunsanaingifiansieidemnrinu Alieauewuy

q

L3

LUIAA naenIukilataunnsesrequlnenaenaulassuaniliasanysel Anwdinsiu
[ 1
VOUNTEAUUUDEINEN
YONTIVVBUNTEAUADHA.NG WYY UAT1 919138 NUTnw1lassuilviauuzinlung
UL

vaupaunnAuneetemae waglimaslaunlaenasn

A452959U NN



#1508y
%
URARGDATH TN oo eeeeeee e eeseeesesesee e eees e e sssesees e ee s sseeee s eeeseseeeereeeeees n
UNARAGDAMIVIINN W, oo ssssssss s %
AN TTHUTEN N oo ee oo eee e f
BTTU R oo X
R RU 3121010 N OO OO OO 2
ULV 13 T | OO vvrssommmeerroorrer:;;, ST %
UNN L UNU e gl gt eeeeccencotenbospedoagenpecgeneensserens g e eeenreesseeeaeesaseesassesassesseens 1
1.1 AU IMAE AR QUDIT I oot 1
WAl ALATSEYEEROK Y, Gty TSI . W 1
1.3 YW nvTINT R R A A NN A I e ) e NN 1
SR Oyt A TR o =S ¥ v ST T SO 2
15 LA A N ) Y. ekl W (F00) 0070 % ). 2 AN 2
i G (O iglt o3 m————=ly N JASAANRI W o —————— Lo DT § 2
UM 2 NOURMASIATIMAGMBY. 3
28 Ve nen gkl D Tigrs Syt ) - | de .S N ¥ 3
2 AU AB I b .. L WCZE 43I @ h........ a
2.3 dgip s A\ @ [ e € O q
UNT 3 AU Y. et 6
3.1 ATOUATTLRANITIVY oo sese e et eee b eatbeee e eeeees e s ees e ees e 6
3 U OUN TS NS et ettt 6
3.2.1 NS A TAUALT IV N oo seaiss e ee e seee s e s s eeeeseeeeeesseeeeeeseeeseeeseeee 6
3.2.2 FUUTTHUBLR . oeorreeerrseenrsseeenssesee s sess e e 6
3.2.3 DVTIOHUITEUU oo e eee e 18
UNT 4 HANITISIRATORAUTIINA oo 20
8.1 LRSS NITEUUTIRVIS e 20
0.2 GADY NI NTD e eeeeeeeeeseeseeeeeeseesee e s s eesesseeeseeesesseeeeeseessseeeseeenns 20
4.2.1 dudnsefldnuveaoundiaduunaUns Ay TR 20
4.2.2 dhudnserldnuvestoundladuuugUn Al AEE U o 23



0.3 GA0ETUNDUNITT NI oo 26
031 BJBN. .o eseee s 26

0.3.2 BJTUewerrteeerreers st 26

00 FIIDENIT VI MU eeeeeeeneeeneecceesmsesseee s 27
0.5 MOTVATBUTTUU overrrenerresmeeesssssesssssessssssssesssssses s sesss s sssess s sese e 27
UM 5 gURANSAMTIUITUMASTOIIUBUUEL. . 28
5.1 ATUNANITAMTUI T eveveeveeeeeenensenesseessesssssssssssssssesee s 28
5.1.1 AT TIUNITAITOUR v 28

5.1.2 AVIUQNABIUATTAIUDLA .ot nseesssesseenssnns e sess e 28

5.2 Ust oM. SO\t I 28
5.2.1 AT MArA NSNS BYA U 28

5.2.2 Wileai1ssunuy msilsteyaatlundudosdmsvnulavandaddneu. ... 28

5.3 fglauouyg, = PN, L 20 38 O ) e Y S A N e 29
5.3.1 msdamssnudiadnin defnnan wazdiauaslald o 29

5.8 NRFIETTTTONA SN L. s AN € prrmin L 2 L s 29

B} af elupE\ Vol FANEWEWI JPZN /0 cococn N IS WA WENEN ) PN 8 S— 30
MAPRIRE...... TN K ) ety ¢ T ANy . 31
Tl A TN | O RN L0 TN 02| o A0 | A0 ) O oY Y SRR 32

ATRNTAN....... 2 LU 2 .S AT A LD 49



(%4
d13UUATIN
A13799 ATy
1.1 AT NHUNITAUUNTT (oo 2
3.1 Han15NAaRINIThUad QI UUWATWABS (Phase Shift Keying)..............wveevveee.... 7
3.2 WIBULNgULBUNAAYBIANUENIARUFBTUANANTU. oo 8

33 {19 LAAIAIAINVOIRAUALETILEDS 200 LT

528V IUNITTNAGIOENG 228 LBTAD.....orrovvvrrrrocrrserrer e 9
YT TR a1 - s 13
3.5 BT T IIDULTTE . eeestt e eeeeeeessseseeeeeeeeeesesesees s bt it eeeseseeeeereeessseeseneee 13
3.6 WAAICOORIMBL........... Ot O eeoeerreeereeerresreen 14
3.7 UARGIDODATIHABIO D). et e eeeeeeeeeeeeeeeeeseee et 14
3.8 uanfnonsiaeod . 28 NI/ | N~ Fr K AN 15
R (' BT g v 01T K ¥ PSR NN ) (0 W .S, W, W 15
4.1 fEvegoufsfiubea. L L A4 ' P Y P e ) AN 27

5.1 e g fEdiati\e Y /.. A\ g/alidiliear. T AL 28



UV TL
vy
sl Wi
2.1 FDVURUNTIH N-TIET woveoeeeeeeeieeieeieeissiesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseseeees 3
2.2 ANANIOd STUAIO ... e 4
3.1 NTOUADTHAMNTTIVY oo 6
3.2 189 9AANAUNNTUGAUABITUTUNI. e 10
3.3 LauNAgAvEInAUANLETIABY 200 wesith srepvidluntsinandiona 210 Fnd. 11
3.4 wpnnAgnuesn AL HLAl Y BSNTATAGTNG. 11

3.5 LBNNAAVBINAUAINYTIFLY 200 wauth srezvslumItnandiegie 210 18504...12

3.6 MIAUNTUTOLATUTTUU ANC 1905HU 1o 16
3.7 MIAUNTITOLATITIUU ANC 905U 2. 17
3.8 SygLfignatte........ Ll RN - DA A/ Ao NN NAANND o L o veoreeereee R N eeeerenennennne 17
3.9 1 gnaed of... oo, ME 7 L A\ M o Yo AN 18
4.1 fgos@in Q. RIEL W ) . ockh, & (gl 120201 0. 7 AN ... 20
Wi TS Yoo = e N FAAAN AN W of —————— L SEFI | . 21
4. 30 R34 SEQU B . 2 2 L ACASASANANN £ MBS J Lo 22
1.4 L fuiEasdodRaliiy. , W e | Cli0a & N 23
4.5 Wk Receve@AI . SN . C MG E. 48 30Ie (@ JF........ 24
4.6 Yy Regeive B&Z ) AN @... BN €5 .. 25
4.7 é]’aasm%gumaumiﬁwmﬁﬁﬁm ............................................................................................. 26
R R PTIUNTR. N N 7 S el I~ W M A 27
1.1 TUSINTU ANAHOT SUTIO. o il it et e ettt 32
V2 1 I N =) AU ver-. Sopvovroververrorrororsai ool OO UOUTORTURUUROTU 33
T Y. S, 34
DA DIAIAINEN oo 34
D15 LB PAEN. ..o 35
LB MO INEXT. .ttt ettt ettt s bt a s b e s et s et et et et bt e sttt eaetenenens 35
N.7 AIAUA SLArE MENU FOIAET.......oeooooeeeeeee oo 36
IR Y. S 36

1.9 DAB1 INEXE .ottt e e et e et e et e e e e et e et e e e e et e e e et et e e e et e e e eneeeaeenn 37



P10 PO HUS D e 37
DL TOEIE . e 38
P12 PO HUS Do 39
R L 40
AT Y1 T T a1
LR T U 42
NL16 NP YES LAY NEXT..oo ittt 42
N.17 I need to create an ACCOUNT ... e a2
1118 NTONTUATDUO. .. ooccireeooeietsereoeeoeeeeeeeeeeseeeeeeeesesss Tttt eeeeeesseeeeee e seeeeeeeeeeeseees 43
1,19 NALEDN TYDIEI ... . NN A L s 1100 vsssssssssssssmssssssssson 44
N.20 NA Neyt . ... ;e D oo T e e R a4
.21 NAHRA Yes.... ke LN 7 L S oo B i N N 44
n.22 ghgfion ingtalr P <l 28 S AN IS P AN 45
.20 IV ddwik X C N/ DO NL DLW e S AN 45
N.28 AEDNQE% rraet AN TN | ANJC ) Pl 48
n.25 nalap b gtibate Mattleb.m /. SERamts . . Mrdokrkeded. 2.l 02 L. 46
n.2§ Badhin NERPTl\ X7 geohseral) $ X 0y B 47
N.2QANgaRsACtiVate Key ¥ ST AT . JLIEERE e Ny e AN ar
n.28 AghG Sl antivate® | W ALY SIS AL S e ... 48

.29 nelgAn A Matlabe. S 1% .5 ey, (S (N2 Yy o™, 48



o
Unun
1.1 anudunuazanudrAgassleim

Wesnnmeusenladuiuidagdunislaanduduazuinisiiudeing nsvied wse

(%
aY o o A

A ¢ Y] =1 o, | = =
a@@@‘lﬂ,au LU YouTube Iﬂﬂﬂqiisglwmqaﬂﬂmﬁuwﬂaﬂqﬂfﬂﬂ@LUU%@QWWQﬁ@ﬁWiLL‘U‘UWWQL@EJ']

¥
= v =] !

(Simplex Communication) Fuuslnalsiiidusulufanssuduaiunisved dwalvguslag

Y

=

vsduenaldlalrnuddgyrislilalianuaulanududiaznisusnisuinin

'
v a A £

W sluunfnnagimumaluladseuuiu-dieyamedusssaglnaiiastu 1 (ANC

ELY

Version 1) Ingiinisilsoyaiivavuedvasuulavaniisanainiaiudeing insviel vse
dovaulatl WeguslnasuilsvSesusulawandinaaua guilnaauisadigunsalaunsninuy
(Smartphone) 7H1uN1sAARMBUNEIATU ANC Version 1 Liteidniadeyafenaiiiunieie

lawanla

ey

Fauunlavin1s3dusunuI1seuLsU-delayameidessseelndiiosdu 1 (ANC Version

2
= =

1) @EnsaimwIATIarALgnsesestoyalliussdnsamewy Fuiaduwuifnly

MINRUIEUUU-detoyamedesszaglndiiasdu 2 (ANC Version 2 ) \indu

1.2 IngUseaIAYaINITATY

o 1 1 1

1.2.1 Wiaimuszuusu-deinutonaszesnariunauidsslmsiduainiiu

Y

1.2.2 Wennszuuiu-deiuteyasyeglnaiuadudsdviilanugniessnniuainay

1.3 YDULVAVDINISIY

1.3.1 ansadsinudeyanaluzuiuu Peer to Peer kg Broadcast

1.3.2 aunsavinuuulvsdniiaaeunnlyssuuuuisanis Andriod 16

1.4 Yslgwinaindnazlasu

< ¥ [ 4 e a
1.4.1 ﬂ'J'WlILi’JLLazﬂ’J’]llQﬂﬁ]@ﬂ‘l«lﬂ?iﬁﬂﬂ@ﬂﬂﬁﬂ%u‘\]’]ﬂL@ll

1.4.2 Weasnuwuunsilieyaadlumdudesdmivnulavandaddney



1.5 3asdanldlun1sive

1.5.1 AauRmeslunta

q
1.5.2 Wnsfwiimdouinissuuufufnig Android

1.6 WHUAWLUIIU

AvnnTy

AN53981ATI9U

PRUITEUU

nngaau

f135199 1.1 A919URUANTANTUNTT




UNi2

N8I uagaUIINALIUD

[
LY

Tuunit 2 dfimnaznandmauianiiieidesiulasinismsdsiudeyasiumenaudes
lngazasurenuan1Unenssuwuy N-Tier

2.1 danUnenssuwuu N-Tier

flo NTHENTTUUNINIEAMERNIINAURUTATU(FUnction) vesnuiiaiglunisuiley
warUngesne daulussuunilasiviesesnnleeign 1 1Wes udazdduiuuilaiuiuet
Aulladadissioluil
1) YSWeINTUDIGALLATDN

2) ANWULIUNIN

Web Server Database Server

Ui 2.1 aardanssu N-Tier

Tulprssuiduantnenssu 2-Tier Ao nMswunisseaniduassdlu (Client/ Server)
= a ° ) Y% ~ Ay v v VYo | v A
F9aziinsynanudszanuiulagefudannnanIanisaeasnleanasnuliieansdin uunnvea
Server fAR¥IMMY1 Background Process Suliavaununi1sUsrinanavessruuteyanazly

wauz? Client ¥I1TN9 Foreground Process 1SURAT8UNIIAIUTDY User Interface



S ¢

2.2 W 1 : dauni1sunaua (Presentation Tier)

P

fo dauveanisuanina Andefudld delassrudwaunduluug
LeUnaledy sruLUftRnisueunses (Andriod) Tusunsufildfeusunses agile (Andriod
Studio)

Android Studio 11 IDE Tools 8140910 Google dmfuiaLLaUnALATY
fveuuussuuUATRnS Android Tnslamy Wiediuuszansawlvinntu selufunts
99NUUY GUI fiansa Preview wpUnaiadu luslofiouddssu Ssanunsouaninauisegng
gvuilaglddosineuniiu Emulator sauvadsuflousvussludesasainuiaves

Emulator Nfaadaymiiueglutlaguu

Android

Studio

g‘dﬁ 2.2 Andriod Studio

TJupaulun15Anms Android Studio 3 2 Tumaulugjs) Ae AnAs Java SDK Lagaail
Tyam Android Studio Aaunsaldaulaviui Inglifewinn1s@inds Android ADT Plugin us

2814la FIPIPAATUABUNITANAILATOILDAN 9 B3

2.3 WET 2 : dun13UTENIaNaNI19gINa (Business Logic Tier)
drurpsnsuszananasuladn nmuildluniswamilaseiaea1nn Uava) Wun1w
TUsunsuLBeTng (Object Oriented Programming) Waiwlag Laud naads ardmNIALBUY

At lulasBavkud


http://www.thaicreate.com/java/java-install-sdk-windows.html
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%96%E0%B8%B8
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%88%E0%B8%A1%E0%B8%AA%E0%B9%8C_%E0%B8%81%E0%B8%AD%E0%B8%AA%E0%B8%A5%E0%B8%B4%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B8%A8%E0%B8%A7%E0%B8%81%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%8B%E0%B8%B1%E0%B8%99_%E0%B9%84%E0%B8%A1%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%8B%E0%B8%B4%E0%B8%AA%E0%B9%80%E0%B8%95%E0%B9%87%E0%B8%A1%E0%B8%AA%E0%B9%8C

191U TUILT W 2534 (A.a. 1991) Tnaidudiunilaves Tasinisniu
(the Green Project) wazdn590andansisazlul w.e. 2538 (A.¢. 1995) Fan w11l

¢ A g Y @ d4a a X Y < 5
aUszasALieldununwndanda (C++) lngguuuiiinuduadeiun1wideuianain

TR AN
a ! = o A

g (Objective-C) uiiiunwiisonin neldn (Oak) FesedonudulEnlnddiviauves laud
noads usiitdaymvnededns Saudeulvldde " FaduBoniunum
asfaranevian 4 Usen1s lumsiaiunng fe
1) Wawlusunsudadng
2) Litufuuwanledu (an1tlnenss uae szuuUfiingg
3) wnedumslalussuuasevig wieudlaussatuayuy

4) Sanlvauainsyezlinalaegisasnsiy


https://th.wikipedia.org/wiki/%E0%B8%9E.%E0%B8%A8._2534
https://th.wikipedia.org/wiki/%E0%B8%9E.%E0%B8%A8._2538
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%8B%E0%B8%B5%E0%B8%9E%E0%B8%A5%E0%B8%B1%E0%B8%AA%E0%B8%9E%E0%B8%A5%E0%B8%B1%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B9%87%E0%B8%AD%E0%B8%9A%E0%B9%80%E0%B8%88%E0%B8%81%E0%B8%95%E0%B9%8C%E0%B8%97%E0%B8%B5%E0%B8%9F%E0%B8%8B%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B2%E0%B8%A9%E0%B8%B2%E0%B8%AD%E0%B9%87%E0%B8%AD%E0%B8%9A%E0%B9%80%E0%B8%88%E0%B8%81%E0%B8%95%E0%B9%8C%E0%B8%97%E0%B8%B5%E0%B8%9F%E0%B8%8B%E0%B8%B5
https://th.wikipedia.org/w/index.php?title=%E0%B8%95%E0%B9%89%E0%B8%99%E0%B9%82%E0%B8%AD%E0%B9%8A%E0%B8%81&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%96%E0%B8%B2%E0%B8%9B%E0%B8%B1%E0%B8%95%E0%B8%A2%E0%B8%81%E0%B8%A3%E0%B8%A3%E0%B8%A1%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%9A%E0%B8%B1%E0%B8%95%E0%B8%B4%E0%B8%81%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B8%AD%E0%B8%82%E0%B9%88%E0%B8%B2%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%A5%E0%B8%9A%E0%B8%A3%E0%B8%B2%E0%B8%A3%E0%B8%B5

3.1

3.2

unii 3
ASAUUNITIVY

N59UAIUAANISIVY

msuUasdygatoya

plufmendn | I

< o oW q i o
N2 2 VALUAITCUCLIIA PITU AT
Lﬁ‘m"‘uawaxa" vrlnalpetiaau

WHeaudiinans Liasdu 2

fanestivnAudoua
L' v

5U7 3.1 naUANNAANITIRY

b4
14 o

YUNDUNITANLRUINUIRY

3.2.1 Muuasvang

W lilassunesdud 1 awsesvddoyaldiiuazgnieanniu

3.2.2 SIUTIUleya

1) 91Tl [esnsulasdygranuunalnass (Phase Shift Keying) fina

N15NAADIEIR889 NN




ARUNAIMUA 0 BeAN

ANLETIATULEES (Sampling) | AMA (Hz) | Al (93e)

Innas 200 16500 37.9

1uaTilsignds 200 16612 -0.0165

Innas 200 16724 34.126

1uATlsignds 200 16836 300463

innas 200 16948 2301769

MudTlaignas 200 17060 -37.9502

A13197 3.1 HANIINAABINITMUANAYYIUKUUWETWABY (Phase Shift Keying)

¥

1.1) Han199Aae : INLNUAIWLVITnsIuInsLUasdyIunieis

1

o

wisngaunazlglulasinis wsgamugdeinn1sas kagAyungsu

9 q

=De
.

anansasuAladnuranndoulas
1.2) agUnanisnaaes : Isn1swlasdyanaunatnmgaliminsaunazdiunls

Tulassns FavdeniSnsudasdyaantumaueundyn (AM) wnu

1
=

2) UILN2 1399 NMsuUaIdya I IeLeNnage

=3

a4 A g & Y o = a as

AULllaeNINNITNAR0IATINNILY fRaNIulasulunnaedisnis
wUasdyaamaueundyn Jayviinufelianunsamanuenindudeas
szyzindlun1stngadiegrsimtizauls 33lavinn1sveanIaunsENInues

ANkl



Augandudes 200 uwnds (Sampling) AnugIRdudss 137 uentaSampling)

seowihear (1) sewieeand () mmd () M Amplitude:

—— o

19940 98.0918 19940 14.0536

_- _--
20164 130.1666 20164 -

B~ By
20388 105 2353 20388 1 5678

A13197 3.2 1WIsuiigulaunagnvasaugInauds siuansaiy

2.1) HAN1IVAGes : MNuRUNWIAR NN HRAR IR UALeNNEgATe
ANgNAAUAsIILANASIY dziulinmuenAgaueInmEIAA LAY
200 usslupmifignasuaudihdmuandisndueundgaluaud
flsigndsuavdsonegians vlsiiuannsauenuesls luvasiidueuna
QPmBsAIIEMIAALEEY 137 weaitlh AwosLeamAgaiignauayigndsdian
TndiAaatusnn Fslimsnzanitazshanld

2.2) ayunanisnaaes : Tunsuagranuuy ASK anansaldriannueniady
Foe 200 st szesiine 224 1Bsed Tunsldennils uisliamnsofigaidld

! 1 g 2/ PN A o 14 v oo 1 v v
’3’]LUuﬂ'I‘LJE]EJV]?!GW]?H%HiﬂU’]N’ﬂ‘U\ﬂubLﬂ LUDIINT LU LU UITNNNUNY

anusatun1siudedeya



I A

3) "uIdEN 3 1509 ITenmszepindlunistnyndiedeitesndt 224

UNTLINUANNTRE IR

5282919ANE (Hz) AuA (Hz2) A1 Amplitude
Lo | e
210 19765
M
210 19975
7 2\
210 20290

A15197 3.3 ATIUERIAIRIVBIAAUAMNYINEBY 200 watle szezrnglun1sen
AAIBEN 224 1IN

3.1) HaNTIRE : wuAITTEEslunstnandieg1sdeeianianuse
ldldlafe 210 anueadudss 200 waits

3.2) asUnans39e : dludnassanunsalgnidesdusuniu

4) 1 W3deN 4 1509 MavsdnWNTAIYNIASBUTUNIY

Tuagrun1saiaseiilenianazgniduainneusnIsUUTUN LI

a A

AnAY Aananale Biaiunddnaesannn1salfng 1y wedunnnisined
Heanmdsaulaziindelianainlaqvselyl Inegimuiazunsntoyaiiia
INATURLINUTIWIY 4 Yalaewaazyn TA11u81IAFULEEY 200 kol
s2E¥n9 210 1859 uay Al 0 aslurfusuniuauinAImend 1400
a o v dy = ¥ =) v = ¥ ¥

BININUAIU LFPITUNIW/UBYA/LHEITUNIU/VBYR/WEHITUNIU/UBY R/ VB3
lagagyiini1sun DFT lutisvesndnud 3 aud Ae 16500 (WnuAdmDan)

[

18500(UMUANUANA1) Uag 20500UNUANNDET) HanTaaedlarail



10

Amp

4.50E+04
4.00E+04
3.50E+04
3.00E+04
2.50E+04

2.00E+04 — i
1.50E+04 o
ANNDNAN
1.00E+04 )
5.00E+03 — 014D

8

/

0.00E+00 : :

O O O N O O O O O O O O O O <« o o
N ) Z I 0 N O O F 0N O O M
O 00 N 2200 9m n OO0 9 AN
S SN SSS S aoazzSS 02 0o
S 0 o & S O O £ Z o0 35822
d I 9 A & ® I S o % ¥ &8 & 33
4z Z 0 0 N «o ® 8 m o 0 4 KR o
=2 =z 2 O O 2 A « o

(ol a

JUN 3.2 Trmasanunisalgnidesdusuniu

4.1) HaNTNAGLY : ANYDILBNNTYAILLNNFTUL TR iladndIuvestoyali

=

Ind 100% uazazgaande.du 100 % neuagivanaunegnsnsudedy
Aoy

4.2) a3Unan1sveaed : InNanImaaswibitsasUlaiteundgaaiunse

'
Y o v v v Y all

Wanldeuls iligSudnduteyaiild mneweundanvespdiui n 11nnd
A A ' ' o < P A A a
AAUA N+l waz n+2 #9970 n+1 luntin Aguisaaguladn Aaun n i

Tonaazidudayag

5) AN 5 1399 NAADIALAYIDTINIUAILNG

¥ 1
=< =

5.1) HAN1SNPaY : WdsUnkazUndalnainTUY TUANIINANYULUD DY

'
a

AP MNLIULATARAIBE 1B UNEY AegU



11

6.00E+04
Q
S 4.00E+04 4
2 — PO ND N
6_ —mwﬁ'nm\i
E 2.00E+04

—ﬂ’ﬂuﬁ'f;llﬁ
0.00E+00

time

=

sUft 3.3 ueuwdgnvaspduanueudes 200 uantl szesvindlumadngadietne 210
\Fand

5.2) agUuanisvaaes : Snwuradudsnduiliannsntuldouaield
szazsilrnsiudsdeyainnanald Jsdesudlvdnvazaduliidsndnia

alwavinely

6) 3TN 6 1389 JUSTeRAUFsWLIvIhlAnEs WUaUndlng
6.1) /AT

v

6.1.1) a¥9AauilanyazLoNnGynfeg L TuLATARAS

B Fouea N S AN  — =S
File Edit View Inset Tools. Desktop Window Help »

DEES AL YDR LB IAS s T

T T

03}t / 4 =

u 73 ol :

06 Vs - 4

03l &
02 / -
o1l |

L L
0 100 200 300 400 500 600

JUN 3.4 waunagavasadunianlduilutdywidsalatagnlng



12

6.2.2) HauiupduNneINIsHAlY AglianvazwauNGynveIniY

o o
EN o

Amplitude (m)
o
N

Time (s)

sUTl 3.5 woundgavasaiiuameades 200 uautls szesisluntsdngadietng 210
\Fnd
6.2 Hanveaea : Wethlunpaesdadessaishudilng wuibifideadade
anlng

6.3 asUnanisvnaed : aunsaudlutyvndsalalnanlnaisunaunaudes

g

7) NUIdN 9 1399 1sNAUTeYA
lunsnszuIunIInsassudoyaly agdeaiinisiinsvia waznis
nansiateya WanAuleya 1e3nsenInmanisasdeys Jeyasiagn

suniuauvibiinauianarald Falulagduiiisn1sdAudeyas

¥ '
=

g
Y
na1nvatgIsTuediunImmuzay Jelunilleulaidanisnisdelull

'
o

naldlulasanis wssiinannishnfdudeutazianuudugigs lned
SuneundnaUnDY

7.1) mswhsa Sudnitlunisvieed

7.1.1) @519R15195WALAL AU TAUALAVEBIAILINULBDITHE AIONYT

ABINguINedsEnIuE MsseuksnAmuAliaa e Nan1uE A



13

0 1
A 00/A 11/B
B 01/C 10/A
C 01/D 10/C
D 00/B 11/D

A1514fl 3.4 NS
7.2.2) ddeyafifosnsidnsfanifisuiumstesduuy lnedeyaiidesnisds
v 10110
7.2.3) BudswasLsnilas 1 Inggnn31937nLan A waniil azlesrasausn
fin 11
7.2.3) 99nv04il Al dauzuonlinsiludefianiusB uazfsnusaoluraus
fie 0 s¥afloglugesil BO = 01 YrsaslaqtiusendsianountIslad

1101

al

7.2.4) ynaduneuliiiesgaunsuiiiun azlaveyafigniinsiaiseusosuna

Y Y

A9 1101101001

[ %
= o a o

7.2) N1909A5Wa 2ELTUNBUNITYNNTULDUNINNINNSKNTRELNEALLTUN DU

~

De
=De

9.2.1) ¥n15191s AU U

0 !
A 00/A 10/B
B 00/D 11/A
C 01/B 10/C
D 01/C 11/D

d' a ad
M197499 3.5 A195199ULIE



14

' '
o

7.2.2) hdeyangnidsviannnensian1umn1sng lngiiniuevessiangn

Y

(%
&

WnsiaiseuSesudinimsans Juneneanidugg Asil 1101101001 101U

nnensvialneiuiunsesiauazanuengnduifauuaisouses lay

(%
[

TTURBUNNTOASNAR I

~
N

3) dhdeyadn 1 undIeuiisuiunsieiives A0 agladn 11 A1ean 00

g 2suvinls TuvgililaluTeouiisuiudei Al Aeiued 1 dunisdeioy

Y

N1 wellafiansandaanuy B wundaliinisyianuisdeadenaiilaaintes

A0 Baseylunnseleidn 0/2 lagdusndie bit fidesdier Error

0 1 1 10 00 00 11
00/A | 10/B 0/2

00/D | 11/A

01/B | 10/C

01/C | 11/D

A15199 3.6 LENITnOATIA

7.2.4) fi9nsananiuzlumisnaniivasiiuinainaniuy A Ynanse i a1nu

T AT UABULSA
11 01 10 10 01
0 1
0/2
00/A 10/B
1/0
00/D 11/A
01/B 10/C h
01/C 11/D -

A15199 3.7 wansISnansd(fal)



15

=

7.2.5) Suneusieluihiavgseluiniisuiumsnssiauazanuy awdosing
§198989 State flurdae Taeazdnisuanan Eror 910 State Aouwnti 98
state luulaiflen Aagliifinsiratunuiy wavluvasioniuasdosiing
Wiguiteuen Error ¥8avdn 0 wag 1 Mdluuagilafosiian dilunsdlid

ANV anansatdensaluudle

1 01 10 10 01
0 1 0/2 gt
00/A | 10/8 —
1/0 70/
00/D | 11/A :
. 0/0
01/B | 10/C
01/C | 11/D x ]

AN5199 3.8 LEN9ISnansId(fa2)

@ e Y

YMHTURBUAINA1IIUNTENITRGRUAIEATINY AlanemTmalull

0 1 doh 01 10 10 01
0/2 IR%, /08 FY° 0/3
00/A 10/8 / ’
00/D 11/A 1/0 \’ PO/ 0/2 1/2 0/3
g
M
1/B 10/C
v o - 0/0 1/0 1/0 0/2
01/C 11/D
£} ;'Y 3
- - 0/2 0/2 0/0

M15199 3.9 KEN9ISnanIIid(fa3)



16

7.2.6) TupeuNTERUNGU TRANTANAIANURANGTIN IINNENFAN LTIV

I =

fio 3 3 20 @eniitieniign dsluiitegluaniuy D thdnfiszy (0) Teu
oeffantinsvasdoya aniugdoundunugnasluiives C 4 anglussyen
1/0 trlinsdentinainaniy naaaiuzimnan C wdinutunausioly
Bevqauiisingaring a¢lsin 10110 Fafle Jeyaiiisihnsddly
8) 1ATedl 8 Fos mdunsudeyalutuiidnddavessuuvunisdsvedn
AN

Tuszuvivdeteyssoglndrinunaudoniuiinats teddu 1 w
dapifFusndulsadoyauranisulsiviy esangdardansudeyadiui
n inaileeds vl U IR SuTeyaliasufiu {andsoanuuunisdansa

Toyatunivsiiiawnlutaym

hVA . AV
1 2 3 a4 L < T> 0
Data frame R;eiver
Data frame
%
=
Sender ;ceiver

JUN 3.6 nsdansudayaluszuu ANC 1iasdu 1



17

———)
1 1 2 2
Sender Data frame Receiver
Data frame
-
a0
Sender Receiver

JUN 3.7 msdansudayalussuu ANC 1393%u 2

iiulidnluneidu 2 svduvisudoyadidui n 91iu mngsuandudeyals

vidlusunidaisniids Sanansadndudeyaduntsinlule

9) 41BN 9 1399 NIFNBIATNUUE (Sync Signal)
nsgeAgnuuatiadiglvigSunsuiuniaednsutayausn

Y o Y v [ =& X o Y & & o 1

Afunliasedyaamiduilaeivualiidugudiane o funiaves

o

wsudoyausn WieBeddnuuagndslundeniudyaiunion (Clock) asvili

o

Asuindudeyaliogregndes

Clock lllllll'llllllll
Sync Signal l I
Data I

5U# 3.8 Sync Signal



18

3.2.3 ANSWRILITEUU

lumsianguuuutuneunMnangiaunlnesnuuuyalnslaneaduanlvdununye

Y

Inslamealuiiostuivils lnguszgnduiainiuudiaes OSI LilaNa15131NN5Y9

aunsanUseanu 2 Useinnee iy

Ha H3U
Application Layer Application Layer
I
h 4
Presentation Layer Presentation Layer
A
Data link Layer Data link Layer
K
Y
Physical Layer Physical Layer
[ 4

5Ufl 3.9 Tuslnnoa

g

e

Usgneumelnslanea 4 4u vihiuandnnueenlunail
1) duseundiadu : Suteyauazlnua (Mode) Uwuumsdsnngldiudey

Ty lmdulo Unaetulnunn o Uz d96 o AT U NI UN N T Y

(%
1Y

2) FunSiwunindu : Invnaveyauaivieiuteyatiasmiu

3) YUAINIEIA : LLﬂﬂﬂi’fayJaﬁlﬁ%’UmﬂsiTuW'%L%umm%’uaaﬂLﬁuw\hu ANAUA

(%
a

Susazinsn gaiFus (Flag Start) uazqaduan (Flag End) Aoy

ee

ngLavUs

Y v

L 19aNeaNy CRC WAL Ha

Y Vo ¥ o

4) Fuildndda : wlasoyaudygrundudswdddluligsunieudu

Y

Y Yo v o Y

Tyaandion el suaiuisadndudeyalawiugtu lneguuuunisds

Y Y

wuuveiamdnazdunsudeya N 91y 2 seu Weunlunisandudeyaliii

TulAsenisesyun 1

(Y4

U

eXe

[

Usznaumelnsiaeoa 4 94 vvininanssiusanlusail



19

1) FuRdndda : Sudygrueionangunsalivimiiduddiudatiunm
I o @ v & = o a o
audzwlaseaudsanduiludeya ntuiasesdniiay
2) FUAINNEA : NAUTLAKATATIVADUTDNTT MNASTINURAITEUUIRLY
WsHUU IS EaaU wnld SeuuazaUNITineu

3) FUNSIEUWTY : 91UANYIVRITRLAIINEIUVDIEANEST (Header) Wad
nenLgAaiosn MNTuTditayaludadudaly

4) Funeundaty : deteualrfugld



unii 4
NAN15228KazN159AUS19NE

-3
4.1 1As9ES195TUUAINENS

12
Yy [y [y

Wesnsruviliuiigauszasdiienisieansidavaiudlduindunnay

4.2 H29819%11199

4.2.1. dudssegldanureseundinduuugunsalivimtiigds
1) ndestaaradmsulyldnuiuideninuidenisds
Tuno3tulssuUIL IS URNIZAIBINGY BNUTENLAY AN

WY 15 foNes

© A N0 Q 2% 53% i 12:27 PM

@' ANCV2

Text
> Hello Worldl

Send P2P

Receiver P2P

Send BC

Receiver BC

U 4.1 naaedandny



(%
[y

2. Yy Send dmiunmsdauuu Peer to Peer Faguwuunsaailfsuay

losuuiueu wavanunsanaduillaviufindniiuidenuinenisds

a b4
b3YUTDY

O m\m0 Q 2 53% 4 12:27 PM

@1 ANCv2

dext
_Hello Worldl

> ' Send P2P

Receiver P2P

Send BC

Receiver BC

SU# 4.2 Yauy Send P2P

21



22

(%
)=

3) Juiuy SendBC @19FUN15AILUY Broadcast FagUnuunisdsiiaz]

=

guduingsulasundusunselyl muigdmiunisdedeninunld

53% 14 12:27 PM

@1 ANCv2

liext
Hello Worldl

Send P2P

Receiver P2P

» Send BC

Receiver BC

sUfl 4.3 Yty SendBC

£l v



23

[

4.2.2  dufssegldanureseundintuuugunsainvimtingsu

o
a

1) Yy U

)
MufinEdsnaUy Send P2P it mnnalu Receiver BC 9glidaunsasu

Y Receive dmiunsiusuuuunisds Peer to Peer 33agfainaly
IVIE

Jaaule

53% 14 12:27 PM

© X @|l &

@1 ANCV2

Text
Hello World| .

Send P2P

» Receiver P2P

~Send BC

Receiver BC

SUT 4.4 Yay Receive P2P



24

2) Yuy ReceiveBC dmiun1siuguuuunises Broadcast deaghosnay

Wiuinddanaly Send BC wintiu mnnady Receiver P2P azlaianunsasu

Jaanule

O @M Q - 53% 14 12:27 PM

‘@1 ANCv2

Texli
~Hello World|

Send P2P

Receiver P2P

Send BC

> Receiver BC

5Uf 4.5 Jutay Receive BC



25

3) waukaneteAulasu diullazuansdoniungdsiinisdan lagen
default fia A3 TEXT Feazildeududonnuiiddsduniiufiinssuiuns

Tunssudannudnsa

53% 4 12:27 PM

» Cliext
~Hello World|

Send P2P

Receiver P2P

Send BC

Receiver BC

UM 4.6 uavuanstanuilasu



26

43  §298199UABUNITINUNEIATY
4.3.1 s : fumideruiidesfanitenny a AdAeAin Testt mntudonnaty
Send P2P %38 Send BC

l 100% W 14:57

Text
‘ Test1|

Send P2P

Receiver P2P

Send BC

Receiver BC

UM 4.7 Aregnsdunaunsinauiidfny
4.3.2 §5U : naUy Receiver P2P %38 Receiver BC vaueVidanasds lngagsios

& ¥ %} 28]
onlvualinsatunas

Y



27

4.4 29819519974

A 1o & v [ J PN v A Yo o
Lll’e]ﬂfl’ﬁ']Li%‘UBﬂ’JWN@Qﬂﬁ’]’JQBUiWﬂ{]V}LLGULL?I@NSUEWI’]']QJVII@SUQQEU

PG N5 U
U Y
afl 100% W 14:57 HE 8 A 3 .l 8% 3:01 PM
@1 ANCv2
Text "Test1"
. Testﬂ ‘ _Hello World|
Send P2P Send P2P
Receiver P2P Receiver P2P
Send BC Send BC
’ 7
Receiver BC — Receiver BC

5U# 4.8 MpEneT1891u

4.5 N1INAEDUIEUU

a 9 a ¢ & a1 o &
Aunany Wouly WasIuANddLse
UsAandessuniy | aunsalsudsinaiu 1-5 gu, 90-100%
“PNNLABINLTALASITUNIL 1 UM 70-100%

-gunIniSudaineiy 1-5 au.

Aeladgasumu | Ssannunasniialdeasuniutinenin 60%

1 s

-gunsalFudsinaiu 1-5 @y,

A1519% 4.1 N1SNAEaU



unii 5
agunan1saliusuuasdaiauauwuz

vré’qmﬂmiﬁmmszw%’uévﬁa;ﬂawaﬂaﬁ‘[maﬁﬁaﬂamﬂuﬂﬁul,?ﬂmna%%’uﬁ 2

138US08 Nan1sALELL JyniNny waguuINISNmLIRlAgl

5.1 d@gunan1santiuanu

'
v

szuvsudadeyasseyindlaedndudsnluiinany Wussuuniauwdu ned

=

aUsTasAiainyardelavansaulaivesuien delunestui 2 dynuszadiieiiiy

q

ANILEIAZALYNADININIBITUN 1

@

<@ Y a d? a 4:14’
5.1.1 ﬂ’ﬂllLi?lﬂﬂ’ﬁ’d\‘i‘llaiquaL'W%J‘U‘L!‘\]’]ﬂl,ﬂu JUu

% S/ A
JUnUUNITEY 85U 1

P2P Sender 247 4747475

P2P Receiver 295.9596

Broadcast 247.4747475

o < 1 v
$1974% 5.1 mmm‘lumsawaga

5.1.2 AmnugnAedlun1saetoya
Wasanlureidu 2 laiudiuvesnisiaudeya Juiiualnugnees
TneUszann 2-31%191Nnes9u 1

au - anwdusalunisdsdoyauusunduiiuszezrinaseninaunsaliuds uasulsiu

ANUTLHLINNLAAINLTALFITUNIY

ol Yo
5.2 Uselgwinlasu
< £ [ < é’ a
5.2.1 ﬂ']']llla'ﬁ'.lLLa%ﬂjunﬂ@@\ﬂUﬂ'ﬁaQ%@HaL'ﬁ')‘l]u‘iﬂﬂmll

5.2.2 Weaianuuuy nsillayaatlundudssdniunulavaniddneuy



29

5.3 VDLEUDLLUY

A v o 1Y a v [d = = s A A
L‘ua\‘l‘ﬂ’]ﬂﬂ’]i‘W@.J‘Lﬂ53‘U‘U3‘U’s’1\‘1‘ﬂBmuaisﬂgiﬂéiﬂﬂmﬂ?ﬂa’]ﬂLﬂ‘lJﬂai‘JLﬁEJQL’J@TUUVIZ WWEN

'
[

s gnirfindieveulnvessseziatlunsiaw vilssuudeanunsaimunlasn Aeuds

=

Taauawuzdmsugnaulaimunseuulnenslull

'
U Y a a

53.1  msdanisenudednia velianann wasdsiniuaulile

1) Ygymiifindu Adudsslinuantfaiunsansguazasyiow wuldyninis

q

Su-dadelasnisungunsaisudsiumiimidaindurinliadudeanlasuiinaiiy
Hanain Wesnnaudiinisves wazagveulimiloudy vlidssiiladsuuane
UNAUD deraranuInYaRdeIiids
[y 1Y o & £ ¥ o 0 ¥ ¥
wwnwily  nssu-dadeyadndunasluailng uazlulasinuriundnd,
WU ie AN YDA ININTY

'
v o Y al

2) YymiAniy fudnfudoyaiidddanlivi Wosmnnszuiunslums
yhaudleiideyadunazdeigninninsisasumiugndeadonou seuinedivinnis
nsnapveeiu Toyaidmnaunlmzen vildaadedoyadautuly

uumaudly a¥issirled (Buffen) Tuniteifuaniindeyanouaziily

v

NTIVADUAINUGNADS ﬁﬂﬁizijﬁﬂﬂiLmiummiaLﬁumaa&aﬁgﬂéamwé’qmﬂﬁu
19
3) Y Nindy n159nassavnes v unaMuuiyay wesanltumainy
< a v 1 < Ly = I a o Y a 1 1%
Juatedoyagndswiiunn windvwlesivualvgiuly ervviliinainuaid,
wnsesefudneudsnsiluasisdeunugniedla
WU SrusvuInvasTWinesIndvuaanifianldiiarlun1sse
1p8ad

4) dammiadu n1suavmunzaudusuldlunisuieanidaniasiloly

nstefnuloya
WAL FA I ZdaUn A E Iy
5.3.2 M539uluauIAn
1) Ysudgemsuias ”iyiymuazmmmmwam%‘lmﬁmﬁﬁﬁqﬂ Wiedial
Aneninlun1ssuds
2) Uszynssyuuiudstoyaszeglndlaefinnanadunduidssnesdun2 wiad
wils AuFolawan ImsﬁﬁauﬂamqasmLLanLﬂuﬂ?{wﬁmLLé’a‘Ldiu"LWa‘Iézmmmu?ia

aaulall



30

LONE1SD1994

Orapan. 2015. IGEN [Online]. Available:
https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5
%E0%B9%88%E0%B8%A2%E0%B8%AT%E0%B8%81%E0%B8%B1%E0%B8%9
A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%BS
%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%BI%80%E0%BS
%AAY%E0%BEYB5IE0%BE%A2%E0%B8%SET/ iFuiloTudi 13 Jquieu 2559

Anonymous. 1990. DFT [Online]. Available:
https://en.wikipedia.org/wiki/Discrete Fourier transform dndadletud 17
iquieu 2559

Anonymous. 1990 . FFT [Online]. Available:
https://en.wikipedia.org/wiki/Fast_Fourier transform ddadlotud 17 dguieu
2559

seydnual. 2556 . nsuUasdyaandaya [Online]. Available:
http://tanyarak1919 blogspot.com/  inaudleiud 20 duIgy 2559

3531, 2556 . wuudnaag OSI [Online]. Available:
https://sites.google.com/site/30801chotklom/home/kherux-khay-
thorsaphth/khwam-ru-phun-than-keiyw-kab-kherux-khay/prayochn-khxng-
kherux-khay-khxm-phw-texr/hnwy-ngan-kahnd-matrthan/baeb-calxngosi-
sahrab-kheux-khay 1hadlotuil 20 fquaen 2559

developer.android 2014. Permission [Online]. Available:
https://developer.android.com/training/permissions/requesting.html dndadle
Fuil 20 fquneu 2559

tutorialspoint. 2014 . Encapsulation [Online]. Available:
https://www.tutorialspoint.com/java/java_encapsulation.html ndadletud 23

lquieu 2559


https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/
https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/
https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/
https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/
https://orapanwaipan.wordpress.com/%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A/%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%99%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87/
https://en.wikipedia.org/wiki/Discrete_Fourier_transform
https://en.wikipedia.org/wiki/Fast_Fourier_transform
http://tanyarak1919.blogspot.com/
https://sites.google.com/site/30801chotklom/home/kherux-khay-thorsaphth/khwam-ru-phun-than-keiyw-kab-kherux-khay/prayochn-khxng-kherux-khay-khxm-phw-texr/hnwy-ngan-kahnd-matrthan/baeb-calxngosi-sahrab-kheux-khay
https://sites.google.com/site/30801chotklom/home/kherux-khay-thorsaphth/khwam-ru-phun-than-keiyw-kab-kherux-khay/prayochn-khxng-kherux-khay-khxm-phw-texr/hnwy-ngan-kahnd-matrthan/baeb-calxngosi-sahrab-kheux-khay
https://sites.google.com/site/30801chotklom/home/kherux-khay-thorsaphth/khwam-ru-phun-than-keiyw-kab-kherux-khay/prayochn-khxng-kherux-khay-khxm-phw-texr/hnwy-ngan-kahnd-matrthan/baeb-calxngosi-sahrab-kheux-khay
https://sites.google.com/site/30801chotklom/home/kherux-khay-thorsaphth/khwam-ru-phun-than-keiyw-kab-kherux-khay/prayochn-khxng-kherux-khay-khxm-phw-texr/hnwy-ngan-kahnd-matrthan/baeb-calxngosi-sahrab-kheux-khay
https://developer.android.com/training/permissions/requesting.html
https://www.tutorialspoint.com/java/java_encapsulation.html

dy @ dl Y o U v d‘ = ! gj 1 Y o ¥ €Y 1Y
wnanstiluenansianulidmsunisidauienistnwintu leugslmiluldusslomismunisi

lidnsdllas visdu Bnnsnudlisaudadlien uagdesdndsiainvesenasnnasaniinisunluly



AMANUIN N
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1. N5AnRa Andriod Studio

1.1 anuluanlusunsuanniiv

http://developer.android.com/sdk/installing/studio.html

An d roid The official Android IDE
& Studio e e———eaa——

« Android Studio IDE

« Android SDK tools

« Android 5.0 (Lollipop) Platform

« Android 5.0 emulator system image
with Google APIs

» System Requirements

sUdi n.1 TUsunsu Andriod Studio

32


http://developer.android.com/sdk/installing/studio.html
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1.2 wWeavmsanilnanasasousesud nidaludduun Aaznuduntigausu Tine

U Next titelutunausiold

Android Studio Setup [o] @ =)

Welcome to the Android Studio
Setup

Setup will guide you through the installation of Android
Studio,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue.

Android
Studio

5U#1 n.2 nA Next
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1.3 nteeunaglmdsninfean1sineiaz lsTng

Choose which features of Android Studio you want to install.

Chedk the components you want to install and unchedk the components you don't want to
install. Click Next to continue.

Select components to install: Android Studio L=
. Paosition your mouse
Android SDK

aver a component ko
Android Virtual Device see its description,

’l Space required; 3.8GE

[o<oack [ text> | [ cand |

5U7 n.3 15aNN15AARY

1.4 soundutennasnisldan Android Studio Winat I Agree Liteludumeausioly

Press Page Down to see the rest of the agreement.

{ntel (R) Hardware Accelerated Execution Manager
End-User License Agreement

ICopyright {c) 2012 Intel Corporation.
All rights reserved.

Redistribution. Redistribution and use in binary form, without modification, are permitted
provided that the following conditions are met:

1.Redistributions must reproduce the above copyright notice and the following disclaimer
in the documentation and/or other materials provided with the distribution. v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

| |

5U# n.4 naAnas

1.5 NUNAUR Path Afe9n15An@e Tun1sAnum Path w89 Android Studio kag

Android SDK v3iden Path Y83 Android SDK lvaglu Android Studio 1ns1¥ayil



Wildanansadman Android Studio lat (Usunsuaziiudaiiauet) falualsien

Wanasnaaasliiae

Configuration Settings
Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

I C:\Program Files\Android\Android Studio

Android SDK Installation Location

The location specified must have at least 3.2GB of free space.
Click Browse to customize:

| C:\Users)\Ake \Desktop\Android Studio\SDK

sUfl n.5 (don Path

1.6 9INUULADN Path NA8IN15AASY Android Studio asluried

. Android Studio Installation Location

The location specified must have at least 500MB of free space.
Click Browse to customize: ]

| C:\Program Files\Android\Android Studio

U7 n.6 nA Next
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1.7 Anus Start Menu Folder @dlutunaudiliing Install iiatsuvinnisannalaias

Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

|

Accessibility
Accessories
Administrative Tools
Android Studio
Arduino

ASUS
Atlassian
Chrome Apps
FormatFactory
Fraps
FreeFixer

[_]Do not create shorteuts

g‘dﬁ N.7 N1%uA Start Menu Folder

1.8 59lUsWNITUTINISANAIULESD

Installing
Please wait while Android Studio is being installed.

Extract: resources.jar... 100%
o) e~

Show details

3U% n.8 58n15AAAY



1.9 Wefnnuasaudilinadu Next leiae

Installation Complete
Setup was completed successfully.

Completed

Extract: veredist_x64_2010.exe... 100% A
Execute: "C:\Users\Ake\AppData\Local\Temp\vcredist_x64_2010.exe” /passive /nor...
Delete file: C:\Users\Ake\AppData\Local\Temp\vcredist_x64_2010.exe

Qutput folder: C:\Program Files\Android\Android Studio

Qutput folder: C:\ProgramDataMicrosoft\Windows\Start Menu\Programs\Android St...
Create shorteut: C:\ProgramData\Microsoft\Windows\Start Menu'\Programs\Android ...
Output folder: C:\Users\Ake

Create folder: C:\Users\ake\.android\studio

Create folder: C:\Users\Ake\, android\studio\installer

u Completed v

gﬂﬁ n.9 nA Next

A

1.10 wisawinEnAnAeluswn sy Android Studio La5a3ausasias navy Finish

Completing the Android Studio
Setup

Android Studio has been installed on your computer.

Click Finish to dose Setup.

Start Android Studio

< Back Cancel

U .10 AnnAsiSeuios
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2. Msaanelusunsy Eclipse

2.1 Whluamilnanlédiiu http://www.eclipse.org/downloads/

| &

2.2 \@eniastu dmsuiulend deasinduiuu 32 Us way 64 U
2.3 1Usunsu Eclipse aglifnsrinsines amnsauaning Zip 1Ulilu Path udasu
loiae

2.4 Aul39 Ceclipse Msialusunsulsinand eclipse.exe

' P
@Q{ N - - vgzy Search eclipse L0 ’
———
Organize ¥ Include in library v Share with = Bum > 3= » [l (@
2 Favéited . Name p Date modified
Bl Desktop ; 1. configuration 6/8/2012 3:55 PM
"4l Recent Places g . dropins 6/8/2012 3:55 PM
1 . features 6/8/2012 3:55 PM
4 Libraries J & p2 6/8/2012 3:55 PM
/ |5 Documents | plugins 6/32012 3:55 PM
‘ a! Music 1 | readme 6/8/2012 3:55 PM
(=] Pictures | || .eclipseproduct 6/8/2012 2:23 PM
| 1 [ adifactsxml 6/8/20123:55 PM
i | @ edipsesxe 6/8/20122:59 PM
|| #& Homegroup £ eclipse.ini 6/8/2012/3:55 PM
| =7 eclipsec.exe 6/8/2012:2:59 PM
|| % Computer & epl-vi0.html 6/8/2012 2:23 PM
‘ ﬁ Master Disk (C:) & notice.html 6/8/2012 2:23 PM
s Data (D:)
. AR, G I_‘-,-,.ﬁ» s N y )
, 13 items
i
| W
| H G _



http://www.thaicreate.com/outlink.php?l=http://www.eclipse.org/downloads/
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3. A1SANAIIUSINSY Matlab

3.1 mmsamau“lwamlﬁﬁﬁu http://ist.njit.edu/software/download.php

3.2 NARAR

¥+ WinRAR self-extracting archive [:||§|E|

s Press Install button to start extraction.

s Use Browse button to select the destination folder
from the folders tree. It can be also entered
mamually.

s Ifthe destination folder does not exist, it will be
created automatically before extraction.

Destination folder

w Browsze. .

[ )

L [niztall ] [ Cancel ]

5U# n.13 nARARS


http://ist.njit.edu/software/download.php

3.3 58ANULYAR

WinRAR self-extracting archive

Ewtracting win32hactivate.ini

E stracting win3d24archives\License_Managerl 161_win3Z2.zip
Ewtracting win32hautorn, inf

E wtracting win32%hintuwin32sdotnetinst. dil

E wtracting win32%binmin32sinstutil. dil

E wtracting win324bin‘wain 325 mwingtall dil

E wtracting win3d24binwin32woredist_=06 exe

Drestination folder

=1 2L

Installation progress

[_

Cancel

JUN n.14 anllvian
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3.4 NALADNAANAY

) MathWorks Installer

MA'I‘I,AB@ Install MathWorks Software

S[ :\’IU[JNK@ This program will install Mathworks products on your computer. ¥ou may also be reguired ko

R?O]OCI activate vour software,
Connection Settings

@®

() Install withaut using the Internet

Mathwworks products are protected by patents (see www.mathworks. comfpatents) and copyright
laws, By entering inko the Software License Agreement that Fallows, vou will also agree to
additional restrictions on your use of these programs. Any unauthotized use, reproduckion, or
distribution may result in civil and criminal penalties.

MATLAE and Simulink are registered trademarks of The MathWworks, Inc. Please see
vy makhworks, comytr ademarks For a lisk of additional trademarks, Other product or brand
names may be trademarks or registered trademarks of their respective holders.

U7 n.15 1§anAnAY

3.5 0 Yes lagnn Next

J License Agreement

i The Mathiw'orks, Inc. >
Software License Agresment

[
|
i
| IMPORTANT WOTICE

[

! READ THE TERMS AMD CONDITIONS OF ¥OUR LICERSE AGREEMEMNT CAREFULLY BEFORE
[ COPYING, INSTALLING, OR USING THE PROGRAMS OR DOCUMEMTATION,

| THE LICEMSE AGREEMENT TOGETHER. WITH ANY APPLICAELE ADDENDIUM REPRESENTS
I THE ENTIRE AGREEMEMT BETWEEM Y¥OU (THE "LICENSEE") AMD THE MATHWORKS, IMC.
i ["MATHWORKS") COMCERMING THE PROGRAMIS) AND DOCUMENTATION,

| BY COPYIMNG, INSTALLING, OR USIMG THE PROGRAMS AMD DOCUMEMTATION, YOL
| ACCEPT THE TERMS OF THIS AGREEMENT, IF ¥OU ARE MOT WILLING T 00 5C, DO NOT
COPY, INSTALL, OR LISE THE PROGRAMS ANMD DOCUMENTATION,

g‘th‘/’i N.16 NA Yes Lay Next
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3.6 NA | need to create an Account

) Provide Installation Information

M)‘XI‘I AB® Provide your installation information
S[:VIULI NK@ (%) Log in ko my Mathiorks Account:
R2010a

E-mail address: | |

Password: | |
Fatgok your password?

() I need to create an Account (requires an Activation Key)

() Provide File Installation Key

¥ou may have received a File Installation Key From the Mathiworks Web site or From your
licemse adminiskratar,

! The MathWorks™

g‘th"’i .17 | need to create an Account

3.7 N3ONTIBALLBEAFNNC) LBLTHUTBBLAING Next

J Account Creation

1\/1 r\'“ ABG Create a MathWorks Account

S[M UI IN K Provide the Following information to create wour Mathiworks Account. A temporary passwaord waill
12010 be emailed to waou, You can change this passwaord and update other account details an the
LA Mathiworks Web site,

E-mail address: | |

First name: | |

Last name: | |

Ackivation key: | o - = -

The Activation Kev is used to look up vour license. You mav have received the Activation Key
from the Administrator of the license.

Privacy Policy

e Matiorks” e

5U# n.18 nsansngaziden




3.8 naLaen Typical tag Next

) Installation Type

MHFI ® Choose installation type
SIMULINK® @it
R2010a Install all vour licensed producks using defaul settings,
() Custom

Specify all installation options:

& Products

& File Permissions

& Shorkcuts

@ File type associations

fathorks:

sUfl n.19 natden Typical

3.9 nm Next

) Folder Selection

I\’IAI[ 'J\B@ Specify installation folder
o e
bl MULINK® Enter the full path ko the installation Folder:

R2010a . \Program Files\MATLAEIR2010a) | [ Erowse...

[ Restore Defaulk Folder ]

Space available: 3197 MB IMaximum space required: 2634 MEB

g‘dﬁ N1.20 nMm Next

32.10 nm Yes

Folder Selection

\‘:) The destination Folder C:\Program Files\MATLAB\R2010aY, does not exist. Would you like to create
- .
it?

5U# n.21 naLdan Yes




3.110m Install

) Confirmation

MHI-I AB® Confirm your installation settings:

S[ .\’IU [,1 NK@ Installation folder:

R2010a C:\Program Files\MATLAB\R2010a)

License number:
277254

Products:

MATLAE 7.10

Simulink, 7.5

Bininformatics Toolbox 3.5
Contral System Toolbox 5.5
Curve Fitting Toolbox 2.2
Daka Acquisition Toolbox 2,16
Image Processing Toolbox 7.0
Instrument Control Toolbo:x 2,10
Optimization Toolbaox 5.0
Signal Processing Blockset 7.0
Signal Processing Toolbox 6,13

3

! The MathWorks™

sUil n.22 natdan install

3.12 saa1ulnan

) 0% Complete

Instaling MATLAE 7,10

Abaout 45 rinukes remaining

| - 0%

)

Ci\Program Files\MATLABRZ01 0aktoolboxmatlabi timeseriesh@tsguis i@y plothupdatesxestable. m

Pause

5U# n.23 sam131luan



3.13 Am Next

) Product Configuration Notes

MAI-I AB@ Your installation may require additional configuration steps. See the notes below
= for instructions:
e
SIMULINK
R2010a 1. The Fallowing praducts yau have installed require a compiler bo run:
Simulink. 7.5

Stateflow 7.5

IMake sure vou have one of the supported compilers installed on wour machine,

) The MathWorks™

5U7 n.24 nALaaN next

3.14 3N Activate Matlab 91n1ans Next

) Installation Complete E||§|rg|
l\fl ."\' r[ AB@ Installation is complete.
S[ MULINK® Activate MATLAB
R2010a

Make: You will not be able to use MATLAE until vou ackivate the software,

See the Help to learn more about ackivation,

"I The MathWorks™

gih‘/’i n.25 naLaan Activate Matlab

46



3.15 nm Next

) MathWorks Software Activation

Activate MathWorks Software

ATLAB
S[ :\/IUL[ NK° Activation is a process that verifies licensed use of MathWorks products, This process validates
. the license and ensures that it is not used on more systems than alowed by the license opkion you
Activation hawe acquired.

5U7 n.26 naLden Next

3.16 N3N Activation key

) Activation Key

1\’1 "_\-r[ ABL Enter the Activation Key for your license
S[ MULINK® Activation Key: || - - - 1
Activation

‘fou may have received the Activation Kewv From the Administrator of the license,

MathWorks - e ]

gﬂ‘ﬁ N.27 n3an Activation Key

av



3.17 nm Activate

) Confirmation

ATLAB'
SIMULINK®

Activation

Confirm activation settings:

License numbet:

Activation type: Total Academic Headoount Campus -

TAH Designated Computer
Activated by: ucid@nijit.edu

This information wil be sent to The MathiWorks,

sUfl n.28 natdien Activate

318 don Start Matlab Lfioldeau

J Activation Complete

"I The MathWorks ™

=1
l\fl JXIIJA Ba Activation is complete.
SIMULINK® Start MATLAE
chivahion

gﬂﬁ n.29 nALAan Start Matlab
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