TR 27 4R MARTIIERAR (Y 7 b = TR

RENE Y2 W AR OATEIHEE > A 7 A
D e 3¢
A system to recognize human behavior

using vibration sensors

= F RN RF R

Y 7 b = TR R

PRI - 9312014005

%
NH RN

WHEFEEEE - A

(7



mEl A IRV IR Z AN D N1 D3 2 milnd ORI b 34 LAESEE D >ob b, =
D XD REZE R A R RSTF D AT AR SN TE 2,

L2y LEATIIIE D2 < IIANNCZEEE T 2 RO RSF D VAT A Th Y @l 2 & - TXAEN
REVWEWOBERLH D, £ L0 FAOEE, BV E2EET 02 ENLHEG° AP
RESTARY PRI SRVIRVITITEFEREZBI TSRV WS MERH » 7,

FATHIE CIIR 2 5153 DN D IRENIE WM A BT 2 Z & THElinE ICAHEZ T TIC AMOITE)
TEMAHEE CTE D PIEIC OV TR L TE L,

ZDOYVAT ML, ERESRINEE Y Y 2 RICERE L. AR OZER EOREIERE Y

ICHUY AT 2 & C—E R OITEHEE 21T o 7o, F2HETILERER (55 B2) OITENMHEE L AT
R IR WK E R E OTTEN 2B LEET 2720 DY AT AR EITIR D,

& 2 CARMIIE TIEL, S T8 THEE L CW T IRENVIEAT o 2 7 A %162k @ PC 7» 6 | Raspberry Pi
EHT Ly MERETRETLHZLICKY, BELY TAZALIBRITEDLRSFY AT L
EREET D, -5 EOTRICE Y #EE Y% Android ¥ K 1 5 T—tICLER T X % ik
DFEH, fKa A Mex TELLZ IOV THET 5,

AFRLCTIRET DV AT A%, BICRBEZBRT L5235 (A7), RBET — 20178 & HE
TET DZAGEEE (ifAT) D2 DDFEY 2 — /L THHE TS, &P Raspberry Pi, %18
SLERERIZ 1L Android MK 2 L CHEEA D=, Raspberry Pi 11X, mlEEIERE &4 &
Bluetooth ¥ =2 — /L3826t S TE Y | Bluetooth & = — /LTI E - VAR B EE L
72 IRENE #H % Android SR IZ AT THEET D,

Android 5K T Bluetooth 115 %2 IE# 21T 9 72 DI 3R 2 72203 % 5, 6K (Google Play THL
HEINTWD)T F V=2 a TNy Ty b T —ZEHPALZA IV T BRBVWGEER, %

BELET =2 2@ L TR, T—X 20 ZIET72EofENREZR LT\, =
NH &G H7280, AV REFOHT XA 207 28< L, ZERICHY 2B E2T 52 &
TZORMEZ AR LT,

EBRTIL, BRERICEEDOE T E2RE LT EOITEIO TRIMEOHEE HITH Z N TX
HZERMER LI, ZIUT XD ATHSE CIIAfT 2 2o 7=, U T H A A AMOITEN 2 RET
DY AT ADFERENH K EERET D,



Abstract

For aged society. Death of living alone in senior citizen's have been increasing. Because of
these problems, various watching system have been developed.

Most of the existing research, old man feel to bear wearable device. And, problems occurs
that forget to wear the device. When man doesn’t do decided behavior, behavior can’t be
detected.

Previous research has developed the way at which human behavior information can be
estimated from shaking on a floor. This system is connecting a highly precise acceleration
sensor(Raspberry Pi) with a PC, and a sensor detects shaking when a man walked. I need the
system always to observe senior citizen's behavior because short time's behavior can be
presumed at present.

So by this research, The system to observe vibration is programed in a tablet and the system
to watch a senior citizen in real time is built.

By my research, Realization of way which can manage more than one sensor unitarily by a
tablet and achievement of cost reduction will be reported.

Systems are made of 2 modules. Sensor module and processing Module. Sensor module made
of Raspberry Pi and acceleration sensors. Processing module made of Android device. A
highly precise acceleration sensor and Bluetooth module are connected to Raspberry Pi.
Bluetooth module sends vibration information for a Android terminal. By Android device
Bluetooth communication, there are various rules normally to communicate. The timing by
which data is read from a buffer is slow by application of existence. To lose data occurs
because I don't deal with reception data right.

To settle these problems. The timing to which the method is called, a short comb. And a
problem was settled because it was received right. By the experiments, it was confirmed that
enables estimation of human behavior and location.

Therefore, we will report that the system for estimating the human behavior using the

vibration information in real time could be created.
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Bluetooth & = —/L (RN-42) {X Bluetooth SPP & \\5 v U 7 VilfE CT — X 2R 53570
Android 7 7'V 77— =2 TliX Bluetooth i#i{E##ED UUID % SPP O 7' 1 7 7 A /L

[00001101-0000-1000-8000-00805F9B34FB| (% & L 72l iLiL7e 672y, UUID #1E L < &%
E LW EIEFITEET D 2 LR,

Google Play Store[12] TEETF® Bluetooth SPP X jiexD7 7'V r—v a v @A a— R L
Android SR THHEE PN OIREIT — 2 OZE AR AT, L L8P OREN T — & RS
HHERPFAE LU, RRIZREE o ov o7 o ZEEIDNEN S, Bluetooth OHIfj/N > 7
THRBSNTTDTHoT,

WIZ Android Y% > 7 )v7 a7 Z A (Android SDK) T Bluetooth i#{5 DX FE 72V 7T
177 5T % BluetoothChat Z i 1] L T5A5 3Bk 4772, BluetoothChat D6, 77— 4 %
B ZIELTLEWIELWVRE 7 —# 2%E 320 2 L ko7,

ZIT, MEHEE Y POIRE T — 2 AW ZIESTICT —FOZEMTA LD Y —Aa—
FOBRERY X LOFRRKR AR LR 6 REELITOMLEND D,
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13135 L7z Android 7 7V r—2 a3 v Dy —7 AR TH D,

A

Android Application

Sensor Main OS Buf Receive Thread HandleMessage() File Analyze()
| | [ [ [ [ |
L‘ 1: Pairing() | | | | | |
| | | | I
T.1. Paifing() ] | | | | |
| | | | |
] | | | | |
2: Sensof Data() | | | | [
| 3:read()() | | |
| 3l 1: Sensor datq(|) | | |
| 4>J_51 Save Data()| |
| [ ] 4: Sendviessage() | 5.1 read() |
| |
- 6: anajyze() 1
: : L I q 7: FFT()
| | | | |
l ! ! l 7.1 Output(
| | | T | ——t
| 8: Sensor D I'[a() ! l |
P f | | -
| | T} | |
t t i t t
T

13 Android 7V Fr—vavpyr—4F R

Sl 2 AR D BARE e JLER I
BluetoothSocket Z {Fl LIREN & o P IZ B B K 217 9
T h 5 Android OS OHI ANy 7 7 ICTF — 2 BRREIND
Ff Ny 7 735 Android 7 7V r—3 g v EDONy T 72T — X i ik te(read()
RIANTET — X A7 =7 ME L Handler ~ & 53
Handler T 13O T —# Zi7H 5 £ T 1~4 0 KT
1 MoTF—42 o IESG N (ZE) 720 EREZH TR 1

FFEVRAT 24T\ (B O e A A

@

7Y I SRR R AR T S
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3.6.3.Android 7 ) r—< 3 VERD IR (Z{ENIE)

Android 77U r—va VOBMEDIF L 52 ERB L EHE EO TRIZOWVWTHIAT S,
Android 7V r— g IBEFEO T 7Y -r—3 3 v BluetoothChat # BiZ EHEA1To 7=, L
L. 20OV —Za— RIZEWL D0k L T UE Wi 2 0WBER S o 7, -5 &k 2 371
DZIFL - REAOFRRIZEIC 3 25D, ZENY T 7DV A X ZENY T 700 DRt AR
B;IEEZAIT O A Ly REFEERFRT. Byte 226 String BIZ % v 2 NEHFFD Y — 22— R EORE
HETH D,

3631 ZENYIT7DHYA X - HAHIAHR Ly FEFHEERE DO RIE

RANZZE Ny 7 7 A ROMEIZOWTE LTS, RKEt ¥y okd 17 rvor—4
ZEH U2 RIL 84 A R THo T, BEIE IEY 7Y v Z RS 100[Hz]l 0720 i
Ny 7 7ICELNTE T — X 25 Z0RRIA 1/ (1000 2 V) OFE (1 BB EICHAA
TolE) . 100 B FILDTFT —H NE B DH DT 34X 100byte = 3400[bytesliZ/z 2, HE ANy 7 7

(A RVU—21) WHT—H%52ZETDH5E81E. Android 77V r—ya Oy 77 A Xekk
KT 3400[bytes] L EOKE ST LR THER B2, b L, Ny 77OV A XBR/NSWNGE,
HICHHAN Yy 77107 =2 P EVHT TRy 77 A —_"—=T o= EETLEH (X 14), £/,
ALy RORERBNEVE RNy 77 (I—FXNVEMONY 7 7) OF —2ZIELL GEHRA
ERVEER D DT, WU A RET D2MNERDH D,

T r—ay

— R JLZEE

Bluetooth

>4 (Bluetooth)E A
T—RFERARAL YR

X 14 FEANY 77 OBENT —FX 2 H A AT ALEE
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3.6.3.2.Byte M 5 String BADF v X ~EHRRE

OS DHINNy 77235 Android 77V r— a3 DNy 7 7 g rMATeEE, ANy 7 712
T =2 NI RABEMEZT DT, PNy 7 71T = Z MR ST D RFIS I S
TWAF =44 % 721% Android 77V 7 —3 2 v LDy 7 7 DRE SFPABIIEEZIT D,
FEAIABENEZAT D4, Android 77V r—va v ECHELTEL Ny 7 7 4 XLl %
Fio7- K& X1z LTE<L, Android SDK OV > 771 75 AT 5 BluetoothChat TIHRIZ
1024[Byte]l D3 7 7 T 600[bytes] DFEAIALBNEEIT > T2 FE, 780 D A U HEIKICRER T —
B3k F F OIRFET Byte 725 String H 2% ¥ A NEHEZ T T\ D, £TZTRFELEA
A MOy 772 FH L ERLTHRAT S LT LREEOMELMR L7z (K15 - X 16),

+
VEDE S

l

FAAFA+[read()]

|

NIFEFIAT—RIEE

X 15 FAIAHRENE
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FELR 64 | 00 | 65 | .- | FF
\
T

F—42{8/\w277:1024 bytes

T

RE/\WI7 . T—4RES 1 X5 Dbytes

16 Ny 77 ¥4 XOFHE

3.6.4.Android 7 77— 3 VEDOMIE (EHE UYL LREIBZE)

BEORE V0 BRIFZ(EZIT 2% E . Bluetooth OB axy hEWIHEREELH WS, v
axy FORKEREBIIAZ =08 1 B, FTOAL—7R 7T H5ToH5 (¥ 18), AWETIX
Android Wi K&~ A& — RKEE &2 AL —7 L LTEIES® % Z & T Android S K& ffi > T
BEE Do DOZELIAETT S, v AX—TH% Android fis K TIX TN ENDO AL —T (L
) I LEEA VY REERT D, EnEhot b2 XlT 572023 ID 26/H
519, FRENDZEALV Y RBAyE—Y « F2—ZT7 —FE2EETDH, ~v FT7 IR
BF LAYy E—UnbHikE, oY ID E—HLET7 7 AT —FEEML TN, ik
D, BV BICMS LT — 2 %7 7 A JVITKMATRE S 2 2 & T, & o V- mICATEfRIT 23 FTRE C
»5 (1220),

17 Bluetooth ®»~2x & — « AL —7B% (Faxv )
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Ayt—T-Fa—

F—8+[id:7)

T—45+(id:4]

TF—4+[id:3]

T

|
1

F—g+[d:2) | |7 ¥IE
v

F—4+id:1

T—RNBIL YR

18 kY ID o -Z {50

ryt—T-Fa—
291/ REBT—51
= Wk
REALYF @ F—4+id:1
. RBT—52
é;;&ﬁ: F—A+id:2
F—4+id:3
o9 nA —
SEAL YK R8T —5n T
Background @
Process

MainThread()
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3.6.41.2ENE (F—2NEIL v K)

TR A Ly FRNONY RTEA =Y Fa—noT7 —ZBIAREI NS, BT —

A 60 Oy R LTe DATENHIE 21T o i iuiE 7z 57220, Lo L, ATERHIE O FHR LLEL S 23
DD, ATEPHIERIL, T— 2Ry 77 « T2 ERA 7 7 A MVIMER SN TN D720,
U1 RICHLENENASAY 77 T 7 A NVE 2OTOHE L, 1TEIfENTH - 7 — 2 ZEHIC
NI CT =2 ENT 52 L T — X OREAZEBREL -, (X 21)

Bufl Buf2
g [T &S
(Flag:False) (Flag:True)

20 IRy 77007
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4. FT{MZEER

4.1. EEBROBK
EEEICAEODRNRSFY AT L EBEDT-ODT T v b7 3 — b EERT HICHTZ0 . B

BoREHE T — X2 E L ZETE, BET —% ) 5BRIT7H OITENEH O R % JRhE )

LR T D Z LA HNET D,

42. EE&1 : 1 80O+t Y & Android iR D Bluetooth s&@1EEER

HEOKIZ 1B OEEY VP 2% E L, Android 3K CIEF 2T — & OS5 S H K T2 1 O R
51T 9, 15157 — # I1X Raspberry Pi CTiilfl L T2 IR o Y- OfE 2 Wi 2 H ) Uiz it R % 7
%, Raspberry PilZ HDMI 77— 7 /L% 7= LiA Al CTHER L. %157 — % 1% Android ik T

BREZAT S T RIHER SN 7 7 A VBB R LT,
BET—HLZET—IREE L T, ZELIEBITIER SNIBB T — 2 RS i
TWbH T 7 A NET T TR R LT,
FBIT 1K OT7 /38— N TIT, AMDBTENZ L7 WL ERRE & BATREO 2 FEO T — # Z s L
7z, (X122, [x23)

ZHPEF
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970

950 =
1 1001 2001 3001 4001 5001
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0 1150
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950
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>
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22 BITROREGT —Z (2 F 1H)

WITHK 22 L X 23 DI Z 7 — U TZ5H LT RFICIREN T — Z 12 8D K D 2R AN H % 7 % TR
Lz, 7=V = BHITAH RO DICEELIZEY 2 — L TITo72(X 24, X 25),
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Power Spectrum $ 1585
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X 24 BITROIRET —% O BEBEFT (Y 1 H)

421.EB1DER

22 L[X 23 OFERZFFRFIITRIET — Z 1285 EN R UZFPHTHRO L 5 R Th - 7=,
—Ji. BITREDOIRE T — 21X 10 B & 20 BOGFTITIREI D AN 7 PR 2 T2, Ziudd A%
ANHIDEE LEEREOIRENEE Ch D, 2LV IREVT — 200 AR SN2 L a2 Lo &
BENTHZ L BNFHRETH D Z L VI LT,

4 24 L [X 25 OERRTIL, LZFFIE-BITREOIRE) T — & 2 7 — U =288 U CJRIREST 2 LTz,
LA S[HZl OB 4 Tl O 4 VT — 27 MARR OGNS, ZHUTEH TR - T
HRFEDEHEBMTRNASLT N E WS EAEKRIIC L 2O TH 5, i OFZi & @Y O E A8
BRb o 8T H5003K 8[Hzl Th 5, ABOITENE T Tl <, B B RO JEEHR Y DR
H b kR Tz AT O ER AT O 777 7 TUE 8 IE W AR TRU — AT MV DS T2,
HATHE LT S NTE D RY DT — 227 MABRH A ENTND Z LR n5,
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4.3. EER 2 : HEHEBE Dt Y & Android Ik ) Bluetooth @15 EER

R OKICEEA OES Y %25 E L, Android %K TIEF T — &% OZ{F 8K =0 OH
REATH, ZTNEROEHXIRER L LS G (BL) EE, 2ot ¥23FC &
O IR A R T N EMER T D, BN XA IR EY 2 BLHI L | AR ICHRE) 7 — # % Bluetooth
BETHEHELTWD, ERIZ1IK OT /— FTITWBRTRRORE T — % 2R L7 (X 25),

[9a1] 1150

" 1100
1050

S e

1000
550
500
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201
251
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351
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451
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601

M 25 HITEEOREET — % OB EEENT (o FEHE)

431K 2 DEE

3 FEOIEERT — X 2B L CHhiz b 2 A, FIERUESEEAZRINE, it rY %

TIFF CHATICRE L 72O TERE 2R Th 5, H8H D1 %55 @ Bluetooth i#15 % Android
SR CIERICZAE BT 5 2 & iR & 7o,

B BRI K o THIDIZIREY T — % O WA TL 203 TEEITICRE D 1T R & 7
B TIEAR W DRI RILE & 7200,
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4.4. KBRS : HHhFIEIDRE(IC K HELEDEHE

Android S K CIRE) T —# 2 IRV 72O OFETIE, ¥ TNy 757 U o 7% HnTn
Do —ODONy T pEa—WERNO T —Z EHRAL NNy 77 b ) —OXIRENE W HITHE)
EHWET DNy 77 ELTHWTWS, 200Ny 773152 LIl BEbb7=d, 15UN
ATEMHEE D L 9 RAMOE WL 2K 2 R TR b0, FETIIATEHEEZ T 53y 7 7
DIFIZERPR R BV E LT, 7— Y &L 7 —V = BHORER %4 27 F 7 & LT Android
SAROBEEIZH T2 (BT ULAE) 7r s T Ae3E LT,

oY 1 ENLIEBEREZELTVWAHEQ ALy F), 7— U =254 L UL L 24T - 7-FE o
BRI DR 2 5HA L7, 2RI ANy 7 7 DO D 5D 1 NI 2 & 2 72 1T uiE
RV, EEEEZR X SONY Xperia Z3 compact (Android5.0.2) % f# L 7=,

FHHORERIT 7116 B CRB A& 2 272, 1 UNOLBRZ &2 5 2 L AR T & 1z,
ITEIHEE OB TP B 21T > TV D72, 1HEIC 1 ALy ROL Lo TEIEE QEL A Hi ok
RWTE | LA Ly RICITAESG S ORI REAET 5,

INGE, BET D EATEHEOLIIZEDLE T, ALy RB{TEVHELE 2 KD D £ TFHF
Oz & L2 2 1 TRAZRITHIER B0,

WEEEOHG L. BV OEGEEHIT4 50D,

ITENHIE DAL 7 # + i 2 Ly ROBERF#BX T #)=28F < v 7 7 OURERRHQA 57)

FRICEDBELENEE D5 b DDOZERIIIHT 2B E G522 ERgololod, IEHIZ
ZERBBITR D Z LB hol,
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5. B8HYIC

AT, EERFICEEEZNT W ABOITEIHE S AT A2 EARR L L E THET L=
DIT,

UTPNEALNCTABOITEHEEZITZ AL AT LD T Ty N7+ — AN EFEEL-Z L
WZHOWTHRE LT,

BEFEOREIE 2o - EiE RS O A7 A TIE—FEOITEREE L ke o =03, &K
I Tl oD DOIERE RO — 7 5 Bluetooth BEICE X# 2 . IE#F — ¥ %
Android ¥# K CT—I eI D HEN TR T 5 Z E R AR o7 2 L Boan LTz

DEF « Ny 7 7 ¥ A X - Jeh i) zRLE L7,

FEEBAZBL T, BELEZENEFICEEL TS Z & 2
SR EAA ORI AT TS 2 Lk D E AR R LT,

FROBELERT DT DICEE FOA R TR (X7 Ny T 7T« ALy R H]

it L TR &L RRRF O 530 7
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