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Abstract: We propose a method for estimating the user position and user’s pointing gesture with a smart-
phone. In recent years, IoT technologies enable the seamless operation of devices, but it is difficult for
multiple users to perform complicated operations, such as changing settings or operating at the same time.
Therefore, we solve this problem by identifying the device to be operated and realizing the interaction of
incorporating the setting function with the smartphone. In the method, the spatial coordinates of the user
and the indicated direction are estimated using the difference in angles when reference points in the room
are pointed with a smartphone. In this paper, we clarify the accuracy of the proposed method.
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Fig. 1 The system configuration.
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Fig. 2 The coordinate system in a smartphone.
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Fig. 3 A display side application.
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Fig. 4 The display of space in the proposed method.
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Fig. 5 Candidate circles of the proposed method.

© 2022 Information Processing Society of Japan

BET, HMPD»b PPADOKEHIH 50 Thb. FHEM
PP, DI E m i3,

m = arctan 2(Pyz — Py z, Pox — Py ) (3)

WCEDKRDDBZEDNTESL. 72721 arctan2(z,z) &,
arctan(z/z) & (—m, 7] DFPHTRO LK TH 5*2. 2
ZTkDIzm &, KXUTLD [0,27) OHPHICZIET 5.

m=m+m (m <0) (4)
DX, 1A O (Ax, A2) 13,

Az = Pyz + PyAcos (m + f3) (5)
Az = Py + PyAsin(m + f3) (6)

¥1 B OFERE (Bz, Bz) I,

Bz = Pyx — PyBcos(m + f3) (1)
Bz = Pyy — Py Bsin(m + ) (8)

ELTRODBZENTESL, ThE, TRTOIEEHDOH
ICBWTIT) . EBEDS 3 W CTh o 28E, 6 DOMN
KOs, RKDIZMHED LI, HEL LIEESTOMIL
B ENZHDOTRTHLEDDLEERD, Z0H 5, B
ZERIP D ERE | ZAFAE S B B OERE R, = E EHEE T
%*3,

TV AT LIE, 2K EME T2 BE O AR
AEPUSELTWAE, ZD7-0, BIEHEERIE, KRNI
R R A EINAVA AJRY G iy R € RS AW I 9= Rl i S
HZLT, A—HOFMxEHRT LI ENTES.

PDEDOFNEIZ LY, Y AT A3 —F DM ES X O
RRRERL, TN MO ME KT 52 LT,
=PI L TS5 EH T HINT 52 EDTETH 5.

CITE aMIZ X BHEETTEICDOWTIRATZAY, B A
BV ThZoWEHEREKTH L. 72721, g HAOME
WA - WA OREETH 5 720, —#&IZ, T—HFD
B MO L IR H 5. 72E 22— 2FO 7%
A ERSEEZ EE, HMOHADEERI L) DT
ZM S LIERETHY, — KT FE T o HAOEETHE
HEPRNIEY, TO%BHNOBERREITHI LEZOND.
Z07:%, o MBS K2 EME (72821300 BI0
180°) %z 2ZAb% L7285 A IR Y 3R ) BT bz
CHIBT LT, BICEBHEEICBWTH HINE 2 fixdFricZs
B2 LT, 2—FOMEICERELHETEBTE 2.

4. *&EE

4.1 HEAEZETOWR
WREFECRMERE &, FRICESW AT & %

*2 https://processing.org/reference/atan2_html
(B 2022-02-26)
37 I XL DFEIZ O TR [12] BB a0,

1540



1BERAIEF=EHEE Vol.63 No.9 1537-1546 (Sep. 2022)

NEIZAT Y, Z—FOFINT A2 HET S, L2AT
2.2 fiTHRR7z & 9 ICENZEM O 2 — FALE OHEE 3Rk 4
BFEDRESINT VALY, ZTNFNHEELH Y, fiEr
ENLTHE RV, 29 Lichh, BETEOMERED
TiER, EERMEREOFEL LTEHT S 2 LR
T&Ah. 22T, RETHICBIAMEHE L, HoH
EEHEFNENHEET A, ShICX Y, RETED B
WEF%L, MERETEE LTEMT L2 L 2T 5.
REGNC BV 2 R IC B3 5 BRI, o % Wi
EEIND, FFEROEEEIZHET 2 vz Pl (e, MEZ L
MORTA L) 2x5%e Lz, ZIUdgEricbBng,
WBRE T D y ST OERED A (e, HEEHOHE) O
BEERLZEDNNEETH LI EICL D, 20720, G
2 & BALEHERE OBGEITER L TV iRws, 2o ik
oIl DEE—THILN,S, aflEiGE LK
HCE 5T, ~EDHREELZ LN TELLEZLND,
—HT, HIAHEEDOERTIE, FEERICBIT S FHIRE RIS
WERF R O y BT 10 D JERE D SR AT 1 X R 5.2
WM Z070, HIEEOEBRTIE, o ff, fADWE
ZHWTIEB L OHINOHEE 21T, £ORGEEZ T 72

4.2 REFEDY X7 LIBRICE T3 EEHTEDIEE

REFFEICL BEEHETIE, Ax—F 7+ Dk H
HEVATLAERMETAERL, - VORMETLRTH
ERARERETH LI L EDL—FDOIRE N E ISR LT
BMENPELDLEEZLND,

7, REFEZOL OO E AT 5720, 12—
DIRF TR T 5 3575 % HERR U CIREREHEE O FEEE % 2
L7z, ZOFERTIE, WmAIMETRA Vb2 IEEICHERET
572012, AR —=NT 4 YOPYERIZL =R A » 7 2k
GLmMAEACTREELMREEL 72, ZomEE T
WL A~ — b7+ QWS & ORI 24T ) B2
EOZEM LOBEENIZEAL L EvE D, WRE ZHICEZET
% Z & CHHREMED AN RERIRAEIC L THir o 72, Thn
FV TRt p & [aldnf & O IEME 2 xS I & B AT
AT, VAT ADEH LS L S A R E LR
T A 2 L CHIENEEORE MR L7z, Z ORMGE
SENZEENEO 9 7ET (K 6 ) Tiro7z. EEBTI,
BEE)S—F 1 a Lo TSN 4.35m x 3.85m
DM EZBREICHIT T TUT-> 72, NMEH#EED-OIZ=H%
RIE S HHEAE (S 25 S) 1, ENEBENTERICE
D7z, EBRIZH V720K 1T iPhonell (Apple Inc. #) T
Holz.

FEEECHE LN =M A RE LR T OEE S v 25 4
PIHEE L 2R L ORI R 0.088m (M S7), e/
0.004m (M5 S,), F30.030m (SD = 0.024) TH VY,

A EERIC BT S BRI R ERN O RICOVWTIE 44 Fiz B SR
VAR

© 2022 Information Processing Society of Japan

G\ 1.0875 o 32625
) - ) T
> ' \;f i

H H H

A
e R
{0 5o

B 6 FEEAITo-HE (S) 225 Sg)

Fig. 6 The measured coordinates of the experiment.
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Fig. 7 The simulation results of estimating position.
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Fig. 8 The error of pointing.
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Fig. 10 The results of pointing experiment at each position.
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Fig. 11 The results of pointing experiment on each target.
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Fig. 12 The results angle of pointing experiment.
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