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Evaluation of Bows with Three Acceleration
Sensors

AKIO TERUMOTO" S0ZO INOUET

In this paper, the presumption of the installation position to evaluate the bow is
described. The sensor system that uses three axis acceleration sensors. Three axis
acceleration sensors are installed in iPod touch. We did two kinds of experiments. The
candidate at the installation position assumed five places (amount, the scruff of the neck,
the breast pocket, the jacket pocket, and the pair of trousers pocket). First, position
estimation in one testee. As for the result of this experiment, the distinction accuracy of
amount and the scruff of the neck was high. As a result, it turned out that it was suitable
to evaluate the bow by amount and the scruff of the neck for one testee. The second is a
position estimation in multiple people' testees. As for the result of this experiment, the
distinction accuracy of the breast pocket and the jacket pocket was high. As a result,
when the testee was multiple people, it turned out that it was suitable to evaluate the bow
by the breast pocket and the jacket pocket.
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Figure 1 Axis of acceleration sensor of iPod touch
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Figure 3 Transparent board where line of 30 degrees is drawn
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Figure 4 Arrangement of apparatus, testee, and observer
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Figure 5 Before the bow
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Figure 6 Bow(30 degrees)
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Figure 7 The acceleration data of each "Bow" by amount
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X8 DT~ L, sx 1T X i DFEHE(RZE, sz 1% Z SO HE(R 22, mx 1% X fil D EH)4E,
my (X Y SHOEMETH D, DEARIC LD EARNTEHMEIE T T, EYERZESH
Wittt LTRHWHRTWAS. &7, BRI T & dEy, EXe [F
B NEIDDOHBINEYDFIETHONEDTIERL, &< OHIBEENZ T BN T
WD ZENPLENEFNOIBEE I OMEET — 2 BNELLTWD Z & biARNS.
FRIZIER R TREHME) LB To TBFHE DBAEVERRL T2 222 6M 8D
HFOSIGRTO ZEOBERZETORERHEV IELWDDS DO TIERNO TiEAWns
LhEZOND.

[41 EFRZ7 > bOyH
FEFRT Y hTOGHTRERER 41T,

® 4 LERT Y bOSHTRR L

Table 4  Analysis result of jacket pocket 1
TRREfE OfE | ELW H H weEm | M
ELV (D 5 1 0 0 0
ERGEi) 0 4 0 0 0
s (P 0 0 5 0 0
IRy MGl )) 0 0 0 5 0
ME (P 0 0 0 0 5

EAERT v b ONE TIIIOALE TOHHTI AR BRI Ko T,

SYEAT

TR O Gl CIER e TREHE) OHBIBITA TV, L, BBRHER TS T8
el N IFER TRB#HEl Thob &
TW5, RS> TWRWNEW SR T OME TIEHE VI N0 Ttk

202
R

WmInTVD.

TAUTRIE Y EAh A o

WhrEEZHND.
[5] ARLHESr Y F O

AR Ry NTOERT —F %K 91TR-T.

1.5 1.5

05 — 05 —x

Y v

B FCEERRERCCEEEEEEREEEE __, | | CCCARARECSEEEEREREREE _,
-1.5 1.5
a. ELW TRFHE) b. oA TW5E [RBER]

1.5 1.5

05 —X 05 —_
} ¥ ' ¥
05 FLEERRERT SRR EREERE 05 TODERREECEEBTERERREEE
1.5 -1.5
c. EHOHA->TWD [FEEE) d. EHLE LM > TV D TRBEEE]
1.5

05 —=x

0.5"“":2?:??1;:\“:.?«555:?-:“35%5:-‘2

-1.5

—Z

e. MBETO [BEHR

9 RRLHy hTOK [BEE OMHET— ¥
Figure 9 The acceleration data of each "Bow" in pair of trousers pocket

9 TIX TIFERE ) OB B CII < MR TE . o bth & RERITIT - 7278,

— 305 —




IR OEIWFEREDIT L A LI XA S LT, iPod touch o 3 fil il & o 4
DEHENTWHEME (K1) 2EFEBTLHE, ZoMEIL IF—ZIUEZITIICTHT-
D ARIT iPod touch Z U L 7o & E D E ] BNEDEFE TBEERE] OfERE LTH
TWVWHDOTIHRVMNEEZOND.

41ABEBE 1IADBEDEED

WERHE L ANOLAEOERE LT, 8, B, X7y b, XRUFTy SO 5 5FET
IZ iPod touch Z Hu Y i, E LW THEERE], ELWEELLENHN > TV D TBEE
), ELWESBLLEMHmBRMN->TnD TBEEE), ELWESENSE LM b e
STW5 [BEEEE, MENLZ0OEED [BRERE] O 5 FFEOIEET — & ZINE L
7o IEEMEITIE L TREEE % 151F, 100 TB#E % 10 9 >0 55 1,
5 AT iPod touch £ C%2AbE5 L 215 THD. ZOTFT —X 0 T ERNIZ
T L, TREERE] OFFMICE L-B Y (T MLEOHEE 24T > 72, 8T T, B0 i
MEBHNCTE LU TIEERE) 10 1, Z0I1E0 0 TBEHE] 5T o0 30 &2 R EARY:
B7NTY XN TEEESEETNVEER, ZOTTVICKD O 25 40 H SR E
EHER LTz, ONTHRERI, M, B, ESEFRTy hORRERBERHE TH-=. LI,
FEFRTy PTIEBEFELY TREERHE] EERHMN - TS TEE OHBNZER
HAEL TV, ZHICEY, HACBWTHMT— 2 2INEL, [B8E 0B LE
LEHWT 2, DE0ERHMNB S TWENE I 0% Loh 0 HRI+ 5 7-DI23 Y A+
EENEULETHD ZENFELWEEZBND. LnL, 1ZhOWEBRENFRED
EBRAEITHTLE LTHRILERNEON D IRV, 22T, #HRE 1 AT

LEBOAEEE L TIEBRE 2 Z 2 TRKORRPGEON D2 0OMRETEL TS,

42 BEAOHBRETORY T EKE

4.2 TIIWBRE % 10 NIZ UL TH]D FH L EOHEE 21T - 7=

421 BHANDHEBRETOERRAE

AEBRTIE [BiE OMEEZELY [BiHME], ELWESENLENER > TV
5 TBHE), ELWEELLELERLMN - T\ TBiFEE O 3SHEICRELT
— ZWWEEE AT o 2. B AT ERERO FIAT 4.1 & RERICIT WV LRSEO R
ELANZOZ3HTOT, TNEWRE 10 NiTIT> T bo7z. T—X OBITHETY
FFALE T 90 1, #adt 450 FEIVE L 7-.

422 EHANDHERBETOL

AR CIE, SBYATTALE CIE LZ 90 D5 — % O b {5 4E8RE 0T
— & &R e L (L2 ML, 50T —FE2RERFEE T LAY

LDITHESHETETALZERL, EY O A5 EOF —F M S8 THIEZ R~ 7.

MW HH S E L 412 LRIETH 5.
OITRER =T ENRITTT.

# 6 HEHOLHTHER 2
Table 6 Analysis result of scruff of the neck 2

# 5 FHOSHTRER 2
Table 5 Analysis result of amount

[l © | IELW =) H - Ml © | IELW =) I

i) % FAH H
ELWV () 9 2 ELWV () 6 4 7
B () 1 8 5 B (D 6 9 3
ERCVINGR 5 9 R RG] 3 2 6

# 8 LEENRNT Y FOSHRER 2
Table 8 Analysis result of jacket pocket 2

£ T MRT Y FOSHTRER 2
Table 7 Analysis result of breast pocket 2

(Bl © | ELW 5} H - [BR#EME © | ELWn H -
o GLi Fli3E =i
ELWV (P 11 4 3 ELWV (P 11 4 2
ERGR ) 3 2 ERGe) 3 10 4
ER:1i G 1 3 11 R AGi ) 1 1 10

LB O G AT TITEADFEE DS 58%, & DG 47%, MR 7 > N OKEEIL 67%,
EHERT P OKEEIL 69%E WIOFERTH-oT-. £, ARVET v MITHoOWTIE 4.1
DEELFETH SR THD.

WA L NOBITEERE D > TESCH M &V o T2 B0 (HT &, #BRE 8% <
B EREBRICKENEDL T D., FHICIVAER LIEREROKE LA 1 ADOE L
E_RTHHEZ R > TEY, HHINZHNON T O RHEEL SO FEHER E LV H
W72 b OPHIBIFEAEIZ 72 2 O CTldle < HEHERESCHE R ENZ b TS, 20
IOV EM B ET AR ERISNHREENRELTFERO 12 LTHELLR
H00F, 3 BEICENTHD [BEHE ~v=2710@00, 2Fv [HFHE OMfE
LEAIVITBREFATTN T AREENEZ NS, BIZ 42 © [BEEHE] o
WEFT =2 DT T 7R L CHRIZE A, [BEHE OWENREL Kb TS,
FREFESHEBMLTCWET =2, WEOEY—7 BEWD - RWT — X /g U R EEAFE
LCTWe., R0, 33 KRR L THEERFEEZANZE L THLHEBIISEBEADH
AT R T TBEE 2ToTCHLH IO THE - XA IV 2BBICHIAD Z
EREE Lo EHERNTES., LAURRIIMIZLEZOND. 42 OEBROMET
L BB ORBENME o7, 2D ENE [BEHE 21T 5BOBEOENBEANA
WX TERHY, MEET—XIZEE LT LT OENRELZZ LTk FE
BEP-TEEEZLND. DFV, FEACB VT [BEHE ITRECBBATELE
ENREL-EHL VN2 D.

— 306 —



423 EBATOHBREDOTLESD

WO T ALEHEEDOERBREZHBHRE 10 ATiTo7-. ZHbo0EBRTIX TBFHE ©
A IE LW TBfEE], BT Tk, BbEmbliRnoTng 1B
g O SHIHICREL, B OHICE TBHE®El 2332 7o Thbbotz. T
— X DFEIT A AT ALE T 90 1, ARt 450 HRINEE L7=. AT O ERIE A E D
NETIRELZ 0 UEOT —ZOFNLEEREDOT — 2 %7 &b LRV LI
21F) HH L, 450 F —F ZRERFE T LY AL THEFBSETET AL AR
L, YO B HOTF—2 %A S THEZHSNLLE VI LD TH 7. ks i,
%E1% 58%, B 47%, MRy M 67%, LR v ML 69%E WD FERICR 7=
LD, WREZHEOT I LIS s THIBIRENSE Bz, FIRE L TEEEAD 18
] ORE - XA I TOTNRREZOND. £7-, KHE EHHOHNIREE S EFICE
Lzt WHFiRIChRo7z., ZOFKEE LTEEAMAD TBEME] OMOFEENREZD
ns.

ZOEBRTIIZ ANEOEREND TBFHR OF7 — 7 2 WET HBEORY (I ALE
LLTHFELWEANIWA Y v bR BNy hTHDLEWV I RPN, S%ITS
SICHERF IO L, A0 EROREOE Y MEORHERSHTIC U 2 05T
FEOFEBN R EEZTELTNS.

5. %R

iPod touch &9 T AT A RCHHINTH D 3HINEE V% AT,
LERSEY XA LD~ —0EARTH S [BEFE] OHBIEREZITo 7. EBRANR L
LTI TlEg) OFMMICE LY (T EOHETH S .

T4, [B#HE 2FOBRLELTWVWAEYRART VICHIAE [£ LW IBHHE)
WOWTHOY=a T VERE, TREHEIC 2 LVEBEE] OEBEEZF T, TEL
B CEHAA IV ITRMER O R BRELELE T, AiH X CliffFicE
LIS TRICKET->YT>BRETHEMRTHY, HEy LT TFTFLARN] &
WIHBERIZEAL, TOEZENRLSNY TETCND « TETWRNEWIFTEZETTH
DI LB T EOHEEE EH & LT,

B, HHRE LAOEAE L EREDERADOBED 2@V ITo7. HBRE 1L AD
LEOFERLE LT, M, B, WART v, XRFAZ > O 5T iPod touch %
B fHF, ELW TBEHME], ELWEBENLERMN > TnD TREHME], ELWE
BNSEHNHN - TS [BFEE)], ELWEELLELEH LN > T3 T
B, HEEPOZOEFEO TR O S FHEOMEET — X 2INEL, STEiTo7z.
R EHOBENRICEL, MACBWTHMT — 2 2 INEL, Bl OB
LHELAZHET 2720 ROMIMENEULTHD Z ENFE LN E WD FERRN

T, b9 —DOOFEBTIIHHEE 10 Nkt LTRBEOER AT, 2HHLOERT
I TRERE) oA ELV TB#ME], B0oMBR-sTnD TBFE], BbEMbil
Mo TS TBEERE O SFIEHICERTE L, T — X IE, S &iTo 7. R ITEEH 58%,
B 47%, KR4 ME 67%, EFER v M 69%, AR A7y M THEHE)
OB SN2, LWV HBIEE CTH D RIRMICHRE 1 ADHA LT
BEMNMEL TV, FRELTEZLNLIDIX (BiEE ORE - 24 I 70FTh
ThD. Tz, BHEEHOBENEBENIEHE L TIEEAD TBHE] OBNEZD
nNod. InbEEELELT, SEOERTIIERAOWRE T TRBE4EE 0B LE
LEHBIT 2O L CTWHIEY MBI faRr Y hEEERTF Yy b ThHHEND
R LTz,

AL LT, HBRE 1 AOEAOERIIWRE 2Z 2 CRBORERNME LN D
DR, BN OWERE OLE OEER CIIEBRE # B LA B 0 EBR O 240 s
RGHIH O D FEEESL O TIEOTRF & Vo L2 FEL TV,

BE XM

1) R Development Core Team (2010). R: A language and
environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. ISBN
3-900051-07-0, URL http://www.R-project.org/

2)  HEINE—, FREET, BARE, Wi, [EERE I & D BERR B 3 otz
EEHAL , FHA B B AL SRS 55 216 BIAFJESE %, pp.216-4(2004)

3 NIEZ, BRI, WEEKR,  TARATENEMED 720 OINEEE SO & 2 DIEH ),
DICOMO02010, pp.516-523(July 2010)

4)  RESHE—, PrARIEER, JEERARE, SR, ZEME, TEEEERIRRIC & 2 KIREATENE #IX
£ 27 5 [ALKAN] , DICOMO2010, pp.583-590(July, 2010)

5)  Yuichi Hattori, Sozo Inoue, Go Hirakawa, Osamu Sudo. “Gathering Large Scale Human Activity
Information Using Mobile Sensor Devices”, International Workshop on Network Traffic Control,
Analysis and Applications (NTCAA-2010), pp. 708-713, Fukuoka, Japan(2010)

— 307 —


http://www.r-project.org/

