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55920715: MAIJOR: ENGINEERING TECHNOLOGY; M.ENG.) ENGINEERING
TECHNOLOGY (

KEYWORD: VEHICLE ANTI-THEFT SYSTEM/ MOTORCYCLE ALARM SYSTEM/
MOTORCYCLE STAY ALERTED SYSTEM.

TEERAWAT BOONROD: UNIVERSITY CAMPUS VEHICLE ANTI-THEFT

SYSTEM. ADVISORY COMMITTEE: WIROON SRIBORRIRUK, 109 P. 2016.

In the present days, motorcycle has played an important role in life-being because of its
accommodation, time and cost saving especially in Universities; for example, student’s route
from dormitory to class buildings or officials doing tasks in the university. It has been due to the
high values of motorcycles, which draw the attentions of any criminals to steal those assets. They
took advantage of student’s activities during class for committing this crime, which caused this
poor problem in the university indeed. Therefore, to prevent the problem, it has been in need for

new technology for monitoring and warning in case of those robbery crimes.

Wireless-sensor technology shows some suitability in monitoring and preventing
motorcycle robbery in universities. This technology comprises of 4 main parts. Firstly,
monitoring device is used to attach the motorcycle in order to locate the movement of stolen
motorcycle. Secondly, data-receiving and sending devices are used to communicate between
monitoring device and database. The 3 part is database to collect all personal user data and also
the data sent from monitoring device in order to analyses all noticeable events related to the
movements of specific motorcycle. At last, the warning system will send waning message to users
in case of irregular or eerie movement of motorcycle which may be under robbery via mobile

device.

For the results, the integrated system can effectively monitor and also warn the users to

notice the status of their afflicted motorcycles.
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NN 2-8 Transmitting unit functional block diagram
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3. A sensor-network-based vehicle anti-theft system
Y o . I Av A A Y
{398 Hui, Sencun, & Guohong, (2008) (Hua1398NNeINUNMTOONUD VIV
A ] Jd o v Y [ dy < saa &
Lﬂi’E)‘lﬂﬁll“]f‘lil“]f’t]iﬁWﬁﬁ‘U‘IJ’E'J\‘]ﬂ‘HﬂﬁI%iﬂiﬁJEJ1HW1WH$ Tﬂaiuﬁzuuumm%iwmmﬁlu
UMz NIeAgMe UL NUNMYLA 3UMIATIIADVUALTLYVOINUNIHULNUMS
d’ N Yo d‘ =\ Yy A [ =
waeulnalaelildsueyana Tneoasranuaziimsududouuaz e ldaniigiulu
a ~ = v 9 Yy A o o W [ [ o w v
VIIUNIDA cmi]zawammgmmau"lﬂmmummmiﬁﬂmmmﬂaaﬂﬂﬂcluamm@"lﬂ
Y 9
TA59N15 A sensor-network-based vehicle anti-theft system HAzUMIANAITE UL
< I ¢ Y v J = < S Y A T W A
muwai"lﬁmaﬁlwﬂumuwmummazﬂu cmiz‘u‘uwuwm%mmzmmaﬂmmmma
[ . la & < Jd o 1 ]
WEN\‘]1HLLU¢IWI®’:§6U’ENEHHWWWHZ Iﬂﬁlﬁﬂlﬁ/‘n‘ﬁugﬁﬂﬂﬁﬂig‘U‘ULG])'uLG])'fJiﬂQﬂﬁW?‘ﬂ%‘ﬂ@ﬂﬂQiu
a A a % 1 Y a 9 = a ~ 1 R
UINIUNLYINU U ATUIDAN WA TIWT UM Tsmau quwmma aUINUY uazmgmﬁmﬂu
vy &2 o KX A A 0 ¢ A 0 sda & '
AU mgﬂuwuwgﬂgmmmmnamwai msﬂumsmnElmmmasmmmiumuwmummax
[ 9 [ =< A ~ n Yo 1
AUIITHYNATIVADUAIYNULD HIVS TS msmaaullmeummuwmuzﬂﬂmuwaﬂnm (YU
¥ T < sda I Vo TR s
F;fl%ﬂ1“%@@81“W1W1&3L!ﬂ$ﬂﬂﬂﬂﬂijll‘ﬂ IFULHDINAANIISTITYUIDUVITINNULEULHDIUD

o A { 1A 3}./ a a Ia
amwmumuﬁu‘ﬁﬂaﬂagun’amuuuazm’fmmuzﬂﬂﬁ 5’1mﬂm<§;mimmm%m%ﬁm
9

4 v

1 < < {a
Tesnssuerumimug Tagliy'ldandonszuy iuaeinaaainelusumvuzdungn
Tesnssu nagaudunvea luusnameanuzasdyanaussnnuialng lUf aaitivan
. A 19 Yy A v 9 Y Ao v 9 o A 9 @
(Base station) ieastonnuusudou lldudmihnsnumanulasansldundutiumsilosnu
F4
011 Taslun1399NULVIZUD A sensor-network-based vehicle anti-theft system OERY
4 o =R Y
penlsznounanalaun
Network topology management
Y A 1 ~Aq Y < 4 v =
sz IasaasiunTevienlsnsaael usasuaaz Tua an13eontyl
v A L 9 ya < ¢ A v
Tassadransetouuuiiazdes il szuudswaeitunweNizawnsoasivaeu 1 uazns
o 9 a [ Y I3 SAA g’z 1 Y] 9
Mvua lnsaaimsusmssanisvedszunldidumesnaaadlueimmuzuaazauln
@ 3 o 3 s 1 Y 1 o =
ansoasadeunueuilusze:  dyguveuduaeiuaaz Tuades lusuniunues ¥y
Y o o < s aq v v 2 A
ApamuianaInuveusUosuaas luanlynuiimingan aasaduluaounIEUIUNIN
< S A 9 1 = A 9
umesuaas TuATUNMIITINTSVUIUDINTENEANNIT 151
Vehicle theft detection
<3 d Y A [} = @ . Y Y v
o suaas TuaT ATV A A0 1UKHAN (Base station) 12 1HNN1IATI970

@ < Jd 1 1% (3 {
ANULITIVDIT YUY (RSSI) Gummuwaitmaﬂua Tﬂﬂigﬂﬂﬂ31ﬂlliﬂﬂlﬂﬂﬁﬂejﬂlu1m (RSSI) ‘ﬁ



15
' A g o Ao ¢ o < Ay g s 1 ~
Yaosu izt udFinao s alinOuUeuEUILes Ao duduraiuaas Tua tazanil
Wan (Base station) a150asviadyananues1d uaaei aniuzlnd uadr bidwnso
@ = 1 9 1 < 4 A ~ = =
asndeuedyaunndnfheld naas uwesindouioon 1l Faweda eumvuzgn
A A < 9 o <3 4 1 Aa Y
Tasnssu nIednlsziiumanuuseIdyaIa (RSSI) vouduwosuaas luanaaaony

aounsnluyInafoInull dyg NN uLINIEAII 019lM I UV TUN UL

oon 1'1¢

350

T T T T T T T
Power:255, Data: 1000, Mean: 227.171000, S.D.: 8.848280, Distance: 5m

3001

2501

Frequency
1o
]
=]
T

m
=]

100

50

260 270 280

RSSI

d’ s d’d e a
NN 2-11 dyy1ad RSSI niszaunIzNelng

Intra-vehicle networking
< saa ¥ & 9 Yo A
ﬂﬁ@@ﬂLL‘U‘Ui%’U‘ULG]fHL%ﬂﬁ‘ﬂﬁﬂﬁ\iﬂ1ﬂﬁlumuw1ﬁu$ mmﬂmmmmmmmwa
Yy a = 19 Y v Ao v < ¢4 A 9 oA a ¥4
“lJ’E’J\HJ%ﬂW“]fWVlllalﬁlelﬂvlﬂﬂﬂﬂﬁﬁﬂ‘ﬂ1ﬁ18vlﬂ Tﬂﬂiz‘unwuwemeammumwmummﬂmw
A A Y =K Y = v I Y I A T o Y
Nﬂ“]fﬂﬂﬂﬂ\ivlﬂﬁﬂﬂ leumzmmﬂuﬂ@mnJufgwmmmmaﬂgmuwmaaﬂm"lﬂ AADAIUNIT

Y o o A A Y < s Y
@@ﬂlL‘U‘UGLﬁllIﬁuﬂﬂ'ﬁﬂizWElﬂWﬁQQ'IHLWf]EJ@’fJ']EJﬂ'liﬁl“]N']usUﬂ\‘]lcﬁulcﬂﬂiﬂﬂﬂjﬂ



16

AN 2-12 A sensor-network-based vehicle anti-theft system
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Logical path o
Data path —
NWK management e
ED1
ED2 [€============ ED1 '?0“.

Sleeping
ED2

11U Direct peer-to-pee

11U Store-and-forward peer-to-peer

through Access Point

ED2

1Y Store-and-forward peer-to-peer

~ ~3.| Sleeping
ED2

through Range Extender and Access Point
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(Miy gulauiia, 2557)
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NN 2-20 SimpliciTI frame structure (SimpliciTI, 2016)
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= A o ya 3 o = 9 . . .
Fen 351 MIUsuliGewdns Twuwseaduns (Trend-adjust exponential smoothing

A

a P < o 3}/
method) H3® 25484 Holt (Holt’s Linear Method) 2 W1513119193 draaziiumsdSuliiEeouna

1 H 1 o H 1 ¥
aunaguazuu 1ty tazausaramensal lasldaunisn (2-8) e lil

Fey1 = (St +by) (2-8)
e Sy =aY,+ (1 —a)(Se_q +bryq) (2-9)
!Lﬁz bt = Y(St - St—l) + (1 - Y)bt_l (2'10)
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Tagh S, = Aundvaunsunal a a1 t USuisoudoons InuiFea
t §
1 { o <3 o
b, = Anndeuu 11 o nan tUSuSeudiudns 1wdea
a Jd (o Y 1 ~ R A v
o = mNiweilivlvEsuvesnunde FaNA1TEHIN 0 uag 1
a J (v E=) Y 2 A 1
Y = mniweilivInEeuve s Ty ala15enanN o uag 1
1 4
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awartiggna (drisuduuunaga) Miluisitdey il Druaeulumsmuiuasi
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wissauggna wu mndeyarilusielasuna Aegmsdae 4 niedeyailusiwfountzms
<
a2 12 11ludu
° Y a ) ¥ 4 Ay y
hfSinannudeinstseggmansaslinanudeansmas f lann
W0 (1) 92 19AwiinAN1a (Seasonal factor) YouAaznaNIA luFIWIAMIL)
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Aamariggnmamasvedudazggnia laglsHaansande (2) Tagsmaril
9 v
gamananua luganmfiagany 1damsaiesiuiudoya
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Tumswensainsmannudesmsluggmada 1 szamnsasi 1d Taemsiuau
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Pnuanudesnmsviunasaoggmaluilaaly Feamnsodenlsismsnensaiai g f
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naMIdRAURnINzAUdeyanany Nl limsUSnannudesmsdeliudiei iy
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ggma udrnahfFinannudesmsaollmasiuguaisariingnia nag lanmeinsallu
ggmana 11
11. Ms@ouIAVeINyQy 10t (Time shifting)
4 . o < 4 o o o {
MsiaouNal (Time-shifting) 1umsmoudsunawesdyanalvianuuzi
nlasu i Feazihldegaosun Ao uuDWIIAT (Delay) HagiuDa9nI a1 (Advance)
HUUHU29AT (Delay) 1d0ams IRTyna y(o Tawnny x() Agnruaaar
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"V{f] L I{I)L—r{r—rj = I(I-— T)
x(1) e - T]‘ MIHHIAIR)
. -

™

> |
+7T o R

] 1

‘AL

1 1 4
AN 2-22 MIDOULDUHUIINAT (Delay) (WUFILVOITYQ I, 2559)

HUVANUTIIAT (Advance) B1R0IN3 TR d N y() BAumn x() Agnalemih

na1 1 T > 0 wihe nasudulsdaszaes x@ a0 ¢ Tlidlu t+ T

_v(r]=x(;]|wm =x(1+7)

URELFENT AR TR x(t+7T)

1 X 4
AT 223 MIAEULUDANNITINAT (Advance) (WUFIUUDIT YYD, 2559)

2.12 System on a chip (SoC)
o 4 [ a <
System on chip A8 N151UD109ALTZNOUNNDINVBITLUUADNNUADI HI DT
a g a S Y a ~ = 9| S o A o [
drannsoting MuuFwinssnnasd Tasihnuesued SoC Ao 1TlszrndanaaaIu
Y i‘ { [ 1 1 4 < 1
Uszndanun taziszudaaldie osndlszneu Tagnalves SoC sdalosdossznaudie
' ' ) ¥ < o 3
nielszunana (8191100 1 62) FaazdluuuuluTasaouInsame’ wiodlu
J ] @ an
1uTas Tssasos ﬁ%@‘ﬁuﬁﬂﬂizN?ﬁWﬁﬁﬂgiQWﬂ!ﬂﬂﬂ@ﬁ (Digital signal processing (DSP)
<
core) nla
1 o I a A A Aan
NUEANMUT 199 UYTia 50U (ROM) M3 ousl (RAM) HI090WT0U (EEPROM)

Y

A 1 ° SNy A ] = Aa
WIDHUIWA MWDV ¥ (Flash memory) ﬂhlﬂ Wi’t]iﬂﬂﬂ']'lﬁu\islfuﬂﬂllﬂ
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nntadyanauniin lslumsmuuaianizmsiau
Jd A ]
Qﬂﬂimlﬁ 34 (Peripherals) 1% Counter, Timer 138 Power-on reset generator
wiheauaumMsouaenuglnialnieuen 15U USB, WireFire, Ethernet, USART,
SPI
2 . Y [
NVIEATUUVVOUIADN (Analog interface) 15z nou 11d1e 2995ulasdynnmain
<3| aa [ an
ou1aon liuATava (Analog to digital converter: ADC) taz9vsHlasdyauInaInoa
I . .
1Wlueuraen (Digital to analog converter: DAC)
VTTNBITZAULTIAU (Voltage regulator) 11AZNITAIVANMS IFNAIU (Power
management circuit)
2.12.1 Chip CC1110
< 4 , .
13l System on a chip 71 1@37301 lu TasAeu INsa@es 8051 73 Flash memory
o A g ua Ay vd
Y119 32 kb aza RF dmnso lusunsuie1deunnud 1aaaua 300-1,000 MHZ tazgn
Y9 Y o 9 o A 2 o o A
ponuUUN IR IFnasnulsennuznuglnsalidomsvinaaniansdyaatas aoans

9

HoyanululnsaouInsawes

oncHP voLTAGE TR R
REGULATOR 7
meser v [SO——>  RESET ¢ WATCHDOGTIMER t} L] oL RATAE
. | SPEED POWER ON RESET @ ros

B oo

NN 2-24 C1110Fx/CC1111Fx Block Diagram (C1110 datasheet, 2016)
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VABNYBI CC1110Fx/CC1111Fx azuaaslugaianunsomisesmilu 3 1szian

1&un Module CPU , Module RF Transceiver (6% Module Timer

Module CPU

Chip CC1110 laTimssessumsaegnssinenisnenen Tagru Tugada

Y
AIUAN 8051 AL

4 1/0 ports NINUA 26 pin

2 timers 198 PWM function

Watchdog timer
Real-time clock

SPI Master

Hardware DES encryption / decryption

Random bit generator

10 bit ADC

Port Auvailable
pins

Alternate Function

Normal operation

Flash Programming

PO .

(]

SCK, 3P| Serial Clock output

SCK, 5P| Serial Clock Input

PO

PO.1

MO, SPI Master Qutput

SI, SPI Slave Input

PO.
PO.

MI. SPI Master Input

S0, SPI Slave Output

Pl.

Pl

Pl

Pl.
Pl.

P1.

Pl

Pl

Pl.

P2.

RXD1, Serial port 1 input

P2.

TXD1, Serial port 1 output

P2.

B2

B2.
P2.

P2

P2

P3

P2.

RXDO, Serial port O input

P3.

TXDO, Serial port O output

P3.

INTO , External interrupt 0

P3

P3.

INT1 , External interrupt 1

B W RGO R WP GNE W NP O WN

P3.

FP3.

[0

T0O, Counter Input O to Timer 0, or
PWM2, PWM output from Timer 2
T1, Counter input 1 to Timer 1, or
PWM3, PWM output from Timer 3

MNAN 2-25 31882188 O 3119 4 port Nawsalyau'ld Ae Po, P1, P2, P3

(C1110 datasheet, 2016)

CC1110 ports HVouAnA19nY 8051 91 9 J)dall

Pull down on pins

1woune 1164 Register 1ngnsa
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CMOS output level NANDIA
Module RF Transceiver
A . | Yq 9 o o v

CC1110 fi® UHF RF Transceiver Noonuuuu1 14 19naaaniud1nin lagagsoasy
[} a2 = J o a Jq Y1 A
gUANUDAIAN 315, 433, 868 Laz 915 MHz uaa13159U5u Tume Tlsunsu I lgauaud

?1’1 1 I 4 a
1@aaue 300-1000 MHz Module RF Transceiver Lﬂuim@,aﬁams"l%'ma (Wireless) ¥4a Half
o Y A Jq 9 v = o YA o

duplex Mau8ldn1ud 433 MHZ gneonuu v lsnunemesmrualniusunuansany
3 A A o YR A wa O o X
nanInyeuasdesnu e Feligueautiani ludas

Anuanlaan'ld 423-434 MHZ

52N VEI 100 M

MAINTad 20 mw

=

T 1 u¥auua

a5y point to multipoint

AD2(RSSITF)

Internal

! ;
IF STAGE [—* DEMOD RFBUF 8051 SFR Bus

SFR.
CONTROL
REGISTERS]
BIAS »O R_BIAS
>0 XOSC Q2
R [€]OSC
€ O X0SC_Q1

NN 2-26 Simplified block diagram of the RF Transceiver (C1110 datasheet, 2016)

Module Timer

CC1110 3 Timer 1% 191114 2 62 (Timer 0 and Timer 1) Timer / Counter 0 g 1
ansodenlFTnuamaian 14010 Programming #9155 Output Idnanua 4 Tnua

13 bit timer/ counter (Mode 0)

16 bit timer/ counter (Mode 1)
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8 bit timer/ counter with auto-reload (Mode 2)

Two 8 bit timers/ counters (Mode 3, Timer 0 only)

Mode 0 119219 bit 0 89 4 §151 TLO/ TL1 1@z 8 bit §11132 THO/ TH139
wanua 13 g m3manudie TLO/ TL1 170910 0 918 31 Fuadidnidlu o Tnsiuazifium
THO TH1 1) 1 1 nzafu Tnuaitaansesiy Idianua 8192 i

Mode 1 Hf192A@1071 Mode 0 1119214 bit 5931416 bit (TLX 8/ THX 8) neiu
Mode Hazansoniy ldanua 65536

Mode 2 19 8 bit auto reload Tuatiaz 1 ifioand TLX Hivsedaden THX 114
1¥aziuas Idtuaand 0-255

Mode 3 8 8 bit split timer mode &1¥@ Timer 0 7 Tvuat! timer wzgnuiseaniilu
2 @7ufe Timer 0 14 TLO 1a Timer 1 19 THO 152 Toniuosn1s 19 Mode iAo annsaifiu
Timer 0oniI 2 d2uiie 19911 2 §rundon 9 fu Watchdog Timer CC1110 ‘18573101 8 bit
watchdog timer 31 131UA 19819 Clock woe3211 T8 clockdz 195199 alid 204816384
Fouurii Watchdog timer lsiemnsalelu Power down mode 18

Real-time clock

an30as Interrupt Tuaa9a1 188 184 127 AANWE 32kHz Crystal oscillator
Serial port gnAIUALTAY SCONO 11ag SCONT Registerserial port 0 IdmuiFondenalu
Tae 1% Timer 1 §1518%13 Buadrate @94 Serialport 1 11192198 m51M3s Debug T1lsunsy
aneunsaiun gl 1@)

2.12.2 Chip MPU-9150

L‘]dJLl IMU Sensor ﬁﬂizﬂauﬁ”mqﬂﬂiafsmﬁu"lﬁ'uﬁ Accelerometer sensor, Gyro
sensor LA Magnetometer sensor 0819aL AMULUNU (EUUA) SuNaNLA 9 unw LAz Digital

motion processor (DMP) d1150Uszuranamsrininlua
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Cf:::t cloek [ ciock MPU-9150
EHE=o ] ]
[ [ e
== |
i
EHE=H | =y
EHE e
HE e = L
= | * mcn;um-n 1 l—_
e T = E
| s 8100 e N Pam ) e
,LIS ,LI! ,Lm &8

VoD GND REGOUT VLOGIC

NN 2-27 MPU-9150 Block Diagram (MPU-9150 datasheet, 2016)
9 Y 1 [ dy
MUIINVDI MPU-9150 15znaualelandinig « agil
Three-Axis MEMS Gyroscope with 16-bit ADCs & Signal Conditioning
MPU-9150 92 309A51M15MyUY09 3 1N 1ALA 1AW X Y uag Z 1o Gyro sensor
1 Y a ] A d' d‘ (% YR
ATIINUMIHYUVBANUIZAINA IINaMsduazinounaznyule 9 MeInuANNIaNUDY
Ax o Y a ) A .o A s A A < Y
ununBram MinansduaznauuDy Coriolis effect Av 151ngM3ain Inguaasuiiiluduy
assogmoluszuunmayuso U109 30529W 1ae Pickoff capacitive daynai laag
I a @ { d o 1 v o a
dana 1¥1in13ve10 Demodulated taznsoslumsnaauseau lihndludadiunusnsudaw
4
useau Idhiinz 1l ugduuuadaeauudi 16 da Analog mauilasaiaea (ADCs) Aod1ua
' A g < an o K
AzUNUFINANFUUVYD Gyro sensor 199213)U 11 5UNTVATNAN £ 250, £ 500, + 1000
A 1A = @ J I I o ] 1A =
W30+ 2,000 8IA190IUIN (dps) 9131999819 ADC 11U T51n31910 8,000 AIDE19ADIUINAY
11/ 3.9 Medaomniinazd Igaunsadondinsosmiiumaitlaldnuivainarsvesms
U d‘
AANLD
Three-Axis MEMS Accelerometer with 16-bit ADCs & Signal conditioning
MPU-9150 3 110U Accelerometer 1¥nann1siiaumeniannusuaazunulag

A o a 4 { @ { @ < 4 1%
LﬂW13981\18\11“"[7157]nl(lﬁjlﬂﬂﬂAlilﬂa@TJﬁGU@\ﬁJfJaWﬂﬂ§1uﬁﬁ@ﬂﬂﬁ}@\1ﬂullax!%ul%@iﬁi?ﬁﬁ]u
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MsAaeUN Capacitive a9117A8n550 MPU-9150 N%8aan114 1360 Accelerometer Lil0
o v X a Ao o o =
gilnsaignae Huunudnizenazia og Tuunu X Y Z 79989110 Accelerometer Hn15d01
= A A a [ < g 1 a A ) @ Y
Wi Tsanuuas N udasenus Iy 15U SLIAarsHiall ADC IRWIEd 1TV kg
Aaa 1 A g @ aa [ YR G
Avnoas ANz luDvesdyauAInoazd w015 u A0 £ 2g, = 4g, = 8¢ Wi 0= 16g
Three-Axis MEMS Magnetometer with 13-bit ADCs & Signal conditioning
=) 9 = =\ 1 I a
Magnetometer 1 3 i 1inaTuTad Hall Sensor a1 lrge arwdiudisves IC
< J <3 o ] <3
UszneumadumesuimanlumsasiaaoudnuimanTanluunuy X Y uaz Z vee
o o o [ (% < Jd
dyaauazwimsmudmiumstszuanadyaiunnguresiaas ADC IaY
=) a
azoea 13 Ua
Digital motion processor
9
The digital motion processor (DMP) %mm@gmﬂu MPU-9150 92325015
o < 2 ] {
mmm;ﬂumu@@uiﬂa%inﬁmunym“ﬁ"lﬁ'mﬂ Accelerometers, Gyros, Magnetometers HaS9e
{ 1 @ J
Uszuranadoya andoyan laaunsniuldonn DMP Tagiseasdves DMP Ao M3
?,‘, [ 1 4 a g’z ax
offload MM M@ENAINIUszNIANaNNMIIESENIana laad TagdnAvuaenITNg
4 o (% { @ 4 { v A
Uszuramamandoulviniseziaulusasifiguinazsen 200 Hz ez Idwadnsh
o Iz A o & 1 o o { o @ ] [l
gnABIAIY Latency mibiluaesuiluminmslsulgalisunsuludasidmn ey
U Aa 1 o ° [ 3 1 . o
dudaaed IFnasaumeriimsiSuilyednudlu sHz uamsiszananamsmasu nading
Yo A gy A A 4 Y o '
Ap9719149 200Hz DMP ennsa lgiunseslielunmsnizaanms lendsnudeuazanniny
o 9 14 4
Fugouvetanlaenssuyorauls
Primary 12C

MPU-9150 Aoensnuszuuilszanana lasliowaeisoynsy 12CMPU-9150

Y A

wnagihmihidemsnuszuvilszunana szauassngdmsumsdeasnangnimua lag
[ 9 A ~ ] o A
usaau I VLOGICLSB wesiieg 12C gniviua lagviii 9 (ADO)
Self-Test
= & 1 ) 1 Y
MPU-9150 Hszuulumsnagoudnelinsnagoudiuniananasmaluih
<3 J 1 @ o ' Y Y A a 9
YoudUD A ) Auunuiaudazunuansaldnula Weszuy Self-Test gnilaldan
a QI v d’

Ja A dad o qud s Y o
’Q‘iJﬂiﬂ!@mﬂﬂi@uﬂﬁ‘ﬂ‘ﬂﬂ“ri‘t“])'ulc])'ﬂiwﬁﬂﬁﬂgmﬂmfJfJﬂ ammwmﬂﬂummmnwma

ADUTUDIVDINIT Self-Test
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MPU-9150 Solution for 10-Axis sensor fusion using 12C interface
2 v 2 & A
Wuszuulszuiawanan 12C won1nN MPU-9150 11U 12C master 921800
<3 3 1o 1% o 1 A <3
ureiannouen Yuegiuszuulszuanalunmssamsmsmvuanisuauveudumes
MPU-9150 3 Multiplexer fudumasilsniyouanszuulszutana 12C v1iia 23 uay 24
o & S 1y i g s
(SDA 1az SCL) Taeasanuiuaessie 12C 17av1 6 taz 7 (ES_DA g ES_CL) iaisuiyes
1@5umsmruam Iaensiseulranase vuUUY Bypass multiplexer Andonuaisazilans 1y
4 o < s
e 1% MPU-9150 12C w150 19msaiuguaestid 12C o iags1usmdoyan
<3 S ¥
Fues Ia
Procedure for directly accessing the AK8975 3-axis compass
IS a 4 T W ] X 1 o 4 v
AKS8975 @uunudiniaIzi¥ounony MPU-9150 W1 MPU 3992978 12C 1d 1un151¥oune
yI a dy
THaunai laonsa
Internal clock generation
= [ a d'd A ' 1 Y
MPU-9150 Igdunudyaraniimininnusangurisliinnumainnalsves
naglddmiuraesnieunumolunieunusmduniesdedyniaas ADCs, DMP 1182993
ALANAN )
Sensor data registers

a

<3 4 Y
%’ayjammmumas Gyro, Accelerometer, Magnetometer uamﬁ'@gamimqmmu

A [ 1 = Yo Y =K 91 a 4 9
ﬁmﬁmn%xmuamqmmuaz"lm‘umsmm"lﬂmumwumasmcnmgﬂm VDYAIINNIT
=1 1 dy 1 k) 1 X U A~
amzmaumammﬂfazmu“lﬂ@maﬂnm uANINFY Interrupt mmﬂﬂumimwﬁammam
doyalninannsaldla
FIFO
a s Y = 9 Y, ' N P
MPU-9150 ¥35zuU FIFO 1024 "l,mwmmimmawayja”lﬂ%mummumm
A o ) ~ A A 9 AN Y
19l UNTY FIFO mmwuﬂﬂmyjaﬂzgmmauaﬂu FIFO N1N4La9n A9 ﬂ”liiTJ‘JJGU’f)QﬂV]llﬂi]Wﬂ

a

1 [ 4
Gyro, Accelerometer NMIDIUAUFUIEDIYUUHNUAL Fsync FIFO input
Interrupts
MIMOUTMIMHUAAINIUNI Interrupts TINDIMIAIHUAAT INT U1
~ 1 ya A 9 1A ' Y
Interrupts 519M3NAWITDNO IRINANS Interrupts Ao Yoyalnifamisnem’la (1INFIFO )

1aznN59l Accelerometer interrupts
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Digital-Output temperature sensor
a <3 4 a Y [ a 1 1 Y
Flisuaesgungiuaz ADC v 14 umsiagangl Tag MPU-9150 1ua1 16
A 9 < 4
910 ADC, FIFO ¥30U0aifuiso3
Bias and LDO
o = 1 @ Y A 1 I
1391911989 MPU-9150 Ims9neussan Inihiivy vDD dau VLOGIC luan
$1989115981970 Supply @21 LDO output §n bypassed Iaodunulszaiiur REGOUT
Charge Pump
I 4 9 @ Ao o o o .
Auveiaaiausadugainudmiums Oscillators MEMS 0 Bypassed 198
Aunulszanu CPOUT
2.13 GSM Module
GSM Module 8%0 Sagem §u HiLo/NC 1§]11 GSM Module 1iluTuga fisonuuuin
THlumseassenuAT0IsnINUATEAINF38n11 M2M (Machine to machine) FauiluTuga

A [ A a 9y o an d‘ 1 A A
unYszaannsmaNuaINIsaved InsAnnuelnanuITNMsIToNADYT® Interface 1418

1 & 2 @ o ~ o ' '
avo1Msdeu Taonsesins (lulasaouInsaaes) 151560 Tuganina1191 GSM Module

NN 2-28 21995 GSM Module 80 Sagem ‘g" U HiLo/NC (Electronics Source Co.,Ltd, 2016)



AmAuTAvesgUnIal GSM Module 8%o Sagem §1 HiLo/NC
adUAYUIATOY 1Y GSM 850 900 1800 1900 MHz

Heald StM mfauuvesa

umdasie’lul DC 1230V nszualiising1 100 ma
Fanuruneda RS 232 Tagldfda AT Command
Hresnedyaandes amnsadeyilaas ludlas TuldTaoass

J L4 T J
AOA0INIA 50 ToWN MUADUUAIADSIUY SMA

AMNA 2-29 AUHUIIARDAN 9 VUVBSA NC (Electronics Source Co.,Ltd, 2016)

9000 Power supply (12~30V DC)

yaa0 luTa T uuazys

PIN1 = MIC -

PIN2 = SPEAKER+

PIN3 = SPEAKERPIN4

PIN4 = MIC+

C. 39919 RS232

PIN1 = RS232 RTS (Connected to pin 8 of DB9 connector)
PIN2 = RS232 RXD (Connected to pin 2 of DB9 connector)
PIN3 = RS232 TXD (Connected to pin 3 of DB9 connector)

PIN4 = RS232 CTS (Connected to pin 7 of DB9 connector)

45
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PIN5 = GND (Connected to pin 5 of DB9 connector)
& A 91 9 a 4 d’
D. Jumper (JP1) 49 Auto Start (W30 140019 1aINFUVY SPDT 1iVe Start 1uga
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¥ Tera Term - COM1 VT
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NN 2-32 MIATIVTOVADIUL Sim card (Electronics Source Co.,Ltd, 2016)
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WA 2-33 MIATINADUVADIULIAT OV (Electronics Source Co.,Ltd, 2016)
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function SendSMS
($Tel, $msg)

v

serial = new phpSerial

serial->deviceSet

serial->deviceOpen(Com4)

serial->confBaudRate(9600)

\ 4

serial->sendMessage

(AT+CMGS=Tel.)

sleep(1)

A\ 4

serial->sendMessage

(msg.)

A 4

Stop
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