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Bring Your Own Pointer:
An ad hoc Pointing Method Using Multiple Smartphones
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Abstract: The aim of this study is to realize a pointing method that multiple people can use for ad hoc.
Simultaneous operation by multiple users with pointers has the problem that a user loses his or her pointer
at the number of users increases; further multiple operation terminals are required. In this study, we propose
a pointing method called Bring Your Own Pointer (BYOP) that only uses a gyro sensor of a smartphone.
Experiments to evaluate the performance of the pointing system based on IS09241-9 and to identify a user’s
cursor from multiple cursors were conducted. It was confirmed that the proposed method is superior to
existing methods as a pointing method that can be operated by multiple users simultaneously.
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Fig. 1 Example of the BYOP method. The proposed method

permits a user to operate the pointer using only a smart-

phone.
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Fig. 2 The system configuration of the BYOP.
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(LENTZEEDAT— N7 4 Y OREICBITLHIZ0TH
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M3 2. pldafE@) oEAETHY), Av—bT7 x>
DOHIEFTOEE WS TE S (X 3(b) BK). iz 3
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BT 5.
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*I https://w3c.github.io/deviceorientation/ (ZH# 2020-11-09)
*2 https://java.com/ja/ (ZHf 2020-11-09)
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Fig. 3 The coordinate system in a smartphone.
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*3  https://nodejs.org/ja/ (S 2020-11-09)
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PR BE AR G2 5 EPEES N, TEIHEMEEREL

*4 https://www2.elecom.co.jp/peripheral /mouse/m-ir01dr/ (&

& 2020-11-09)

*5 https://www.logicool.co.jp/ja-jp/product/spotlight-
presentation-remote (£ 2020-11-09)

*6 https://www.apple.com/jp/iphone/ (ZH 2020-11-09)
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Fig. 4 The experiment system for find the real cursor.
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o FRUTNVA—=VUMEIEL72GE, §XTO¥ I —
=V NVHRKIEIET 5. EELOEBRTY I —H—
VIZHEFICBGFEN TV Y EHWTEEERL TV,
A, STCRARMA RSO T VLA REEE V.
CHCEN T I ==V VDB ARERLE X 247 WHEED
HY, FI—-"—VNVOKELEEBICFEBENHT 51 —F 0
TRBREDR R LW EPEES NS, LA LTFEED
LOBEHMETAHRY I2BWTIE, FBERET CERZ
19720, FHliz4T) SN TELEEZOND, EEY
AT LORT 2R 4 12RT.

FERBINEIZIERO D=V Vs, YTV —V )%
BIT YA EBRT. SMEPVTIVA—IVEIELLER
TED, FRATELIGAIEIRAETIChD o 721
REHAIL, FEMT 5. EBTIRY I —7—V V0% 10,
20, 50, 100f@& L, Z#FEFNZENo@ET 5 o
WE4T -7z, EBOTFIEEZ LTICRT
(1) ATITNA AR FEEHH L, EBESIMETLEL

SHHTELDMERT .
(2) BMENF—FR—FOAR=—AF—% AT 52 LT
AT ADHKE L, FEREICREROFHIS G 5.
(3) BMEBANTNA A BELAG D — VIV EHET.
(4) BIENBEE DN — VIV EFLI2E, SEIEA
R=AF =% AT A, X o TEHlAYEIET 5.
(5) EERENSMEIZL, BEHDOLDZELE LA —V IV E
Fh, EREVPFOIEREMHRT 5.

EBREAT) TN ZADNEFIIR D 37 X9 #lrg T &

2T VT LEEL, EFICL2EELFHR L. T2
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K1 HEOH—VVEFERLT IO IEHLHKDE
Table 1 Number of correct/false recognition of experiment to

find the real cursor.

T# ARk At

RETHE 194 6 200
<A 184 16 200
Trfaxv A 186 14 200

it 564 36 600

OIREF LMY IR AV AOT TR

12
-
v=00717x+3.3613 o
R2=0.8014 .~
L~
7 8 A .~
e ./
% =
= - y=0.0773x + 1.5264
@ /./ R? = 0.8304
i |
]\54 L -
_______._.—
LB —8— — — "o y=0.0101x + 1.711
R?=0.7017
0 T T T T
0 25 50 75 100
I8

5 HYOH—vIVIEROIEEHER

Fig. 5 Results of the experiment to find the real cursor.

Y I—=—=INVORKIL L MER»OIRICFERL, ThE
PR L T 5 MO AT 21T o 72, TIUTFERIETLE
%mbtiﬁvZ%Amm%’ﬁwf 1F L2 100 H D
T I =N =V IVHPEIRENTGEIREENEE ) 2 &
Holzl20TH 5. EF%IETé & THRERITED
B ENTHESIND D, BIETHRITERDOERIETF W
Wiz, FEMOREEL BN E L-FEBRIITETH S
EEZLNA.

5.2.2 EREER

AP 600 M OATRERAE S Nz, A — VY VREHDIE
ERERNI AR 1 IR, IERARERERICOWVWT L EL
# (Bonferroni D) 4T o 2 RAEEITEO SN
No7z.

RIZH =V IVDFRFRN D BRI OWT, fF5 79
BEAE R HARER L - A2 PR L 72 & O & 3 R I KK
Biiolz. =L, UT VA=V VORI
R OBRZE 5 IR d. EBRIZBWTY I — I etk
B E DA — DN CHRATERAT 0 727280, NEFIZ & 2
MEENLD, M5 2BV TEORTRERSINLED -
7o, ITNHITOWT LR E SR I E S AT & AT o 7ok
B, BA VS FETHL 5 I —FUCKEERARRD Sz
(p=.02<.05). KAV ¥EEFLELY I —FKIIBWTE
HEIB A AT o 72/ER, ¥ I 550 TREFELYTAD
I (p=.005 < .05), ¥ 3I—%100 CI_RETHELE~Y
A (p=55x10"%<.05) BLXURETFELE v A0~

© 2021 Information Processing Society of Japan

A (p=17x10"% < .05) OBEIIHEEEI ROLN. 2
NoENG, ¥FI—FrWINLGEREFENEEICYT
VI — VOISR A ZHIZ TWAZ EAURER
7z, F7z, KA VY EBEFERTEELE (Bonferroni d
FiE) OEE, REFHELYY R (p=1.0x10"% < .05),
REFHELEI A0 T R (p=T7.9%x1073 < .05) DML
HAbETHEENRO LN,

DX IZRRERIC D BRI B U2 B I
I—HFOELRA V7 LOMEMEICH DL EEZ NS,
TYARY ¥ AU AIBER IS L THRA ¥ 7 DR H)
THMGKRA T4 YT FETH L), REFEIIHEK

TIRL7BICRA Y Y BFIRENDHMRA VT4 v 7 F
FEThHB720, GEREELHEESD ) KA v 5 DR
ERHIILIZEELOND.

53 KALT 1> JUMEEaiHAEiT 52X
WREFENRAL 714 v 7 F e LTHARE R MERET
HL0EFNTE, A= T7x DTV v A0y EH
W7z RA VT 4 v 7T Siddhpuria 512X > TI T2
HHBRERETRTH L ZEDNRENTVS 8. Ll
AWFETIE 2 2T LT HF YY) TL—2 3 v &2fT)
7o, FATHEGE XS R D

5.3.1 EBRFHKEZ

Fitts (&R A4 ¥ 7 4 ¥ 7 OFAERFH & BRSBTS
bHZLrRL, ETMELLA[2l. A VT4 7N
REA M 2 EERICB VT, X (3) IR Fitts DET V%
MacKenzie 282 ft L 72 Shannon D E A4 L FIH &
TWa5 [5].

A
MT = a+ blog, (W+1> (3)
X (3) 1B B MT \FBNE T o 72, A IRBEIR

B, Wixs =7y MaThb. a & bITERICL > TR T
BLEBTH Y, logy(A/W +1) IZKA 574 ¥ 7 O#FE ID
(Index of Difficulty) #F LT3

KA Y74 v 7WRE R R TIREE TP (throughput) (&,
ID/MT I2&k > TRDLZENTEL [9]. TP OHALIE
bps T, AR EWVITERA 7 1 ¥ FTHREFEN TV A
SEERTIE ISO 9241-9 125D % MacKenzie 23BH%8 L 725
By A7 2T RFIMT A, ZOERTIESNHEIC, AR
Bl SNz =7y MANRTARL v F bbb 5 A
AT, BEIEEEE (A) Ly =7 ME (W) ®2200%
FA—FEEALERDBZET, KA v5q ¥ VHE (ID)
WEALT A, WL OPDRAL 74 7§EE (ID) I2B1F
BRI (MT) %BET AL TRA V74 v 7R
(TP) #EHT5H. EBIATLERNFTA—F % 6 (C

*T http://www.yorku.ca/mack/FittsLawSoftware/ (% 2020-
11-09)
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Sequence 9 of 9
(A=512 W=64)

N N
AN
N N
T N
| AN
(4
w

v

N

AN

\ S

\ SN

\ AN

N

\ D ;
\ N ,,
N \

N \

\ :

6 Fitts DEBRT AT L ELINT A —%

Fig. 6 Fitts’ law experiment system and parameters.

OIREF LMY IRXATYAOAT IR

1200
_
a7
900 y =220.7x + 91.253 ROV aR
R?=0.9811 PR
R o
— 4}///
g e
£600 - K 7= % =201.93x + 64.565
E A R? = 0.9837
%" y=156.52x+150.41
300 A < R? = 0.9985
"z
P
O T T T T
0 1 2 3 4 5
ID[bits]

X 7 Fitts OFEREH
Fig. 7 Results of the Fitts’ law experiment.
N
FEERTIINTA=FIZIDPERLZL S, B

A% 128px WL 512px, #—7 v MEW % 32px 2\

Lodpx &L, ¥—7 v bOfiifz 15 & L7z, FEBROF

MEZ DL R,

(1) ADTNA 2O EEZFHI L, EBRSINESIEL
CHERTE 2085 5.

(2) ZINF I, FEBRY AT LIRE S NRBR Y » %8
RL, yA72FHT 5.

(3) ZIEIE, EHRLATLERENLHEDO S —7 >
FEAN, FRCORA VY2 RBEHT 5.

(4)IELLZ =7y b EIZKRA U BRBE LGS, ¥ —
7y MIROLDO~NERE D,

(5) ZMEIBE L5 —7 v h EARA V5 2BET S
BAERARD RS,

5.3.2 fEREEE

A5t 1,800 MOFATRHERMI G SN2, KA V74 v 7k
Ji ID &, BiBRE OVIGERERER MT ORGRER 7 IR T
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FEEFERD D B TP 12O T RARE S % AT - 724
R, BA 2 BAETFEZTERRDTED STz (Fy s = 10.13,
p=12x10"*<.05). ZEIE (Bonferroni DFik) O
R, RETEEVY AU TR (p=46x10"* < .05),
TUAEY A ETTA (p=52x10"% < .05) DAL
DY THEENRO LN,

KA Y74 v 7R ERTIERE (TP) 13, REFE
TP =420, Y7 AW TP =445, Vx4 0<7AH
TP =371,7%0), YT ADRAL V74 ¥ TR RD S
VR & 2o 7.

~ Y A LRRRFEDBAHE GEUHH) 2RLTBY
RETENER L TWAE <Y X L FAREOHRERZHo &
FEZOoND., LT APRSENTERER LI LI
OWT, YA LR T4 v T TNA AL LT
REBRIZBIT BB G & L72As, EBSNEDE A~
Y A DBV D o 722 kR, < A ETFE ET
BETAmMATH Y, P THRIET LIRETESL Y v 1 1
< AN AN EE LD CH - 727200 2D L) 7
BRI o2 ER D, AEBRTIIRETED R
TEIET 5V v A 0T AANERLIEN R TH -
22 lhs, MEFEOEA VT4 VT VATLELTO
MRS SN T WD EE 2 B, Ak, KT 271
TIHIENLBERS VY BETFE R L, P TERIETE
LMOFEE &5 %5 ATV, REFLEOMREL LD
I HGES 5L EL D 5.

6. BHYIC

AR TIIEBDOL—FDPA~Y— F 7+ 12X 5T ad hoc
KRS 7 2 ECTE B2 F, BYOP g% L7c. RE
FETIHERLTVEAY— 7+ Y IZEHISN TV L
YHDOBEIEHT A I L T — DR B e & T A
BHAER L, MRS T S TEERERT A LT
=TSN LI LSRR SIA R A V5 OFATEIN L
T ETOEGDORA VY R 1) T (BETCE LY
AT A BEE L. EBTE, FI—-0—VVhhs) T
VW —=INa O EFERPSHEDORA, V7 258 HTE
52 L%, 1SO 9241-9 IZHED W FEEBRP LKA V74 ¥ 7
VAT LAE L TCOMREERRIEL, TNEN—EDHFRED
T &7,

SO E LT, REFEDE S % 2 5% MEED L
EUDPETONL. AROFEFRTIIHRA > & OFMEEREL,
KAV OFHBOFNZFNAD WA Z 4T - 72
A, EBEOFMABRICIZZHO L —FDPERET AR L 5D
HCRA VY 2 BET A EDPMEENL. 20D, 8
BDOKRA 2RI BIT LI EUREEREET 5 2 L AMLET
Ho. T, BEFFEICEFY Y TL—va v giza—F
PRBE LG EICAY— 7+ v 71 AT L1 LD
BARDSE I, BA 7 4 v FREREICERAEDE U 5 HED D
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