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1 DESCRI PTI ON MOBI LE TERM NAL APPARATUS 5 TECHNI CAL

FI ELD The present invention relates to a nobile

term nal apparatus and, nnrelparticularly, to a

nobil e term nal apparatus provided with the functlimwmmmwmmmmm"

of determ ning an orlenbe%bQ@PT; NBACKGRCUND

TECHNOLOGY Recently, efforts aré being put into g g »150159*

devel opnent of a ile termhna arat us provide

Wit h ?he functigﬁﬁﬁLgnﬂé%MFHéLt FrReh¥ati on

magneti c 15 sensor is used to neasure the orlentatlommmmmmmmmwmm

A nobile term nal apparatus of this type refers

position information froma gl obal pOS|t|on|ng system
TEGPBLCad. a5IELkD display a current position, etc. on an

on-screen map in accordance with the neasured

orierntiaéi pRes2AtA IRgaet ik 6nserIQit Wt ONkyndetiad Scdffinal
natural nagnetic field but also detects a dynam c

apBaretie fdrel d mgepepated dsi deya ppbil %Jtﬁﬂ% Nal rminal

appar at us or by surroundi ng elecfronlc appl 1 ances.

agPEESLAe o d 2088) wikd [SLd I AYSORLY LIOS COTROREALS an

nagnetlc er|ved ron1 e nat ura

*G00002*

IS necessary to renove the dynamc

fie
Oﬁbﬁﬁgﬁéﬁtg‘of magnetic field from

BACKGROUND TECHNOLOGY

Recently, efforts are being put into the
development of a mobile terminal apparatus provided with
the function of measuring the orientation. A magnetic
sensor 1s used to measure the orientation. A mobile
terminal apparatus of this type refers to position
information from a global positioning system (GPS) so as
to display a current position, etc. on an on-screen map
in accordance with the measured orientation.

A magnetic sensor not only detects the natural
magnetic field but also detects a dynamic magnetic field
generated inside a ﬁobile terminal apparatus or by
surrounding electronic appliances. Therefore, in order
to retrieve only those components of magnetic field
derived from the natural magnetic field, it is necessary
to remove the dynamic components of magnetic field from

the detected components of magnetic field. When a two-
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the detected conponents of magnetic field. Wen a two
2 di nmensional magnetic sensor is used, it is difficult
to renove the dynamc conpone%ts of magnetic field
since the two-dinensional magnetic sensor is not

- I L t reng f gnetic freld
I ERERRT I, TERiE ARt sl SO RS &ﬁfhlcult to
di mensi.onal ,magneti c sensor in order to detect the .
LSPPEfgtth DI VRgheri €OMPANEN rurtheP2 9P6k tecduirat @ since the
determ nation of the orientation, the earth's magnetic
tyecfdmedoniporcht B2 dBeddtCe $ Y5 @r t he eBOGi wapsipial o0
magneti ¢ sensor should be corrected in consideration
detecthag iilte oft nebilte todr mambeqpparakus.. The tilt of
nobil e term nal apparatus is neasured by a tilt angle

sensastudy BaSCHEAEIRmMOe THE ENVENH N |4 these-
circunstances, it is preferable that the nobile

d1REAKARN APRAE G4 U5 1 Br Quinded Wit hyphe, f %Bcfﬁie;t%tc?{ the

measuring the orientation be provided wt

S nave .f qcused, our, atteption to
sgggégﬁhvgor%gﬁe%g%tgg éltei(ild# andireumseelﬁ‘so OAnd RSt
successful ly devel oped a variety of applications ,
d?ﬁ@F@&Péﬁ&: rd n@hg,oﬁﬁ%ﬂﬁ%ﬁﬁo of tPRe®prédent magnetic
invention is to provide a variety of possible uses to
VRRFER CREBRIHTESt eRfBRAIESafparat R eprevingss igndl t he

function of measuring the orientation
magnetic sensor should be corrected in consideration of

the tilt of mobile terminal apparatus. The tilt of

mobile terminel apparatus is measured by a tilt angle

Sensor.

DISCLOSURE OF THE INVENTION

In these circumstances, 1t is preferable that the
mobile terminal apparatus provided with the function of
measuring the orientation be provided with a tilt angle
sensor. We have focusea our attention to effective uses
of a tilt angle sensor and have successfully developed a
variety of applications thereof. Accordingly, an object
of the present invention is to provide a variety of
possible uses to which the mobile terminal apparatus
provided with the function of measuring the orientation
is put, and to deliver a highly useful mobile terminal

apparatus.
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25 is put, and to deliver a highly useful nobile
term nal apparatus. Z13-70003 3 The present invention
according to one aspect provides a nobile term na
appar at us conpr|5|ng a nmagnetic sensor detecting
t hr eesdi nepsI na onents of th netic
vect are CEPEPBRE TS BENESh =B qathetd rif atel) ArRE
conponent s |n at Ieast two dinensions; and a
PIYBEEES g RN 1L 2let BF R AfAg AMRATJF RENERTPEH TN a
subjecting the earth's nmagnetic vector conponents
majgnettied sy tdie degaet iogséismetdinensdionatle components of
transformati on based on a result of detection by the
thel tari@ 'anglagsensor yeshenrei e tthel pr oeaedsl rg it
counts the nunber of steps that a user takes, based on

d@ecet enat iadte LONPONENAL SoniRirRGied DY bhe ldidde angbe
sensor, of frequencies within a predeterni ned range.

dfrﬁ&%%ﬂ% t%na his géesggm'ot drPi POgELBLR 49 deldyer a

|gh useful 15 nobile ternm nal apparatus by prOV|d|ng
parat wi th., the function of pedoneter., The
Orl g loﬁv§%|C)b%%E %89n5ﬁ<>%ﬁﬁﬁ%eﬁ Q@ﬁ@@ﬁlc Vector
rovides a nobile term nal apparatus conprising

ARENE SsSfddiC et ekl i h St s hensFBASK c,tmeﬁeénate
of 20 the earth's magnetic vector; a tilt angle sensor
tweéprm@ta@elweedoﬂncengme $h detkegstont iy the tilt
di mensi ons; and a processing unit determning the
angle sensor, wherein the processing unit counts the

number of steps that a user takes, based on acceleration
components, detected by the tilt angle sensor, of
frequencies within a predetermined range. According to
this aspect, it 1s possible to deliver a high useful
mobile terminal apparatus by providing the apparatus with
the function of pedometer.

The present invention according to another aspect
provides a mobile terminal apparatus comprising: a
magnetic sensor detecting three-dimensional components of
the earth's magnetic vector; a tilt angle sensor
detecting acceleration components in at least two
dimensions; and a processing unit determining the
orientation by subjecting the earth's magnetic vector
components detected by the magnetic sensor to coordinate
transformation, based on a result of detection by the

tilt angle sensor, wherein the processing unit performs a
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orientation by subjecting the earth's magnetic vector
conponents detected by the magnetic sensor to
coordinate 25 transformation} based on a result of
det ection by the tilt angle sensor, wherein the

SSi erfor a Z13-7000 redetermn
pBEGEERTNA L PELLOr IR & 213700034 predat eryy g
det ect ed by the tilt an%le sensor exceeds a

COFRABEELH st ¢ Rt eshBld. hﬁu?kﬁ%d%@%?ﬁtﬁ@@sﬁﬁbéeg%eﬁﬁ§
be the turning on or off of a power supply, selection
poedsteeselnect i ohreoshandsel Edcalfiredeeeymonedxapdeahs may
of a command. According to this aspect, it is
beosikbltartrainglebhver afrfolif ex tieswe nakugppar,atdksiection or
capabl e of turning on or off a power supply with a

dssapketaddd ¥ ofn £l e c®MM € t & CKhY eakithiod hef a
nobi |l e term nal apparatus. 10 The present i nvention

c@ﬁﬁgﬁg'ngﬂ5%§¥d£A aPQt@ﬁls ‘Sﬁgé%gr9¥'§§5 %§§¥Hl§ to

terntna apparatus conprising gnetic Sensor
tectlng tg{e dj nenS|o al onents _of . .t he rth's
RRORELT & Pt ore BeEIRD gl SERSOr GeteE pt turning on

accel eration conponents in at |east two |,
OHi feAsiPomOW N dS BPBI Yc¥dditng uhi TP d8t ef;thlmrhgf%efor

orientation by sub%ectlng the earth's magnetic vector
exonpdsents det ket edaby nchd hfaghele} teséagorinag apparatus.

coordi nate transformation, based on a result of

det ecThenpbyselme iriténangheasensaringhes eshiflieanother

processing unit determ nes 20 a screen scroll speed in
agpeerdaics, Midd &hgobiillle ah@inal apparatus comprising: a
magnetic sensor detecting three-dimensional components of
the earth's magnetic vector; a tilt angle sensor
detecting acceleration components in at least two
dimensions; and a processing unit determining the
orientation by subjecting the earth's magnetic vector
components detected by the magnetic sensor to coordinate
transformation, based on a result of detection by the
tilt angle sensor, wherein the processing unit determines
a screen scroll speed in accordance with the tilt angle
determined from a result of detection by the tilt angle
sensor. According to this aspect, it is possible to
deliver a mobile terminal apparatus capable of adjusting
a screen scroll speed in accordance with a tilt.

The present invention according to yet another

aspect provides a mobile terminal apparatus comprising: a
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determned froma result of detection by the tilt
angl e sensor. According to this aspect, it is
possible to deliver a nobile3terninal apparatus
capabl e of adjusting a screen scroll speed in

nce Wth iLlt.. 25 The present i.nvention
mggggﬁgﬁhfﬁdgéﬁtggﬁgfhépgzﬁﬁﬁ%g—§%8§P5é§Q§#nﬁﬁW8°nentS of
termnal apparatus conprising: a Z13-70003 5 magnetic
tg%n?é‘rrtﬁ?etgd?‘??@e?F'nFeé?-e(ﬁtrPeWsi%n’éFlEoﬁ‘ﬁl@ﬁéﬂt%eWthe
earth's magnetic vector; a tilt angle sensor
dgéeesting aeeel eration comuresnssi Anawt dasast wowo
di mensi ons; a processing unit determning the
dbmeemstiatrison & bhyosabjsdcig nthithedeaetrhis ifRgNEt¢ Corientation
vector conponents detected by the nmagnetic sensor to

booendiirRaiteind r ensf ebmati'on mdpsedi envaciesuldobonent s
detection by the tilt angle sensor; and a position

ABEELSLS IO WL (nkEEEUING AhdiSPT LS ERRY:daal gnat i ng

regi stration position, erei n the processing

uni.t .reqi sters the sition, bas on t,he i nput
thbb Y SR AR B o G r TRRTD SR FBE i o chgntle

information related to the registered position, based
CLHhtt RE D&t 15 FRE7 0P NENatiht t 1 The PEGiSdtear gy unit

position may be a direction instead of a 15 |l atitude
rOFCLFAGIA (FdelsPECDdr NPy tt datignatpect reigidtsration of a

possible to deliver a nobile term nal apparatus
peapabloa, ofhemmimavhgapiromestiing unit registers the
position, based on the input designating registration of
the position and presents information related to the
registered position, based on the determined orientation.
The registered position may be a direction instead of a
latitude or longitude. According to this aspect, it is
possible to deliver a mobile terminal apparatus capable
of man navigation, etc.

Arbitrary combinations of the aforementioned

elements, and implementations of the invention in the
form of methods, apparatus, recording mediums and

computer programs may also be practiced as additional

modes of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing and other various objects, features

and advantages of this invention will be apparent and
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Arbitrary conbi nati ons of the aforenentioned

el ements, and inplenentations of the invention in the
20 form of methods, apparatus? recordi ng medi uns and
conmput er progranms nmay al so be practiced as additiona

f@?9§suﬂﬁ Eg%d%ﬁTﬁPEP'Q%@“f£¥h05$%§thE§9% -né)%vrlptlon

THE DRAW oregoi ng and ofhéer various

cts, at ures advant ages of this invention
o b Bt OR3P 000 1 0P 5 uridle S GRRE T B i th
the follow ng detail ed description of the preferred
tRAhBEFRERE NAHETY t AkBHireSconnection with the
acconmpanying drawings. Fig. 1 illustrates the
strudfige of idalushida: &stehai sakrvapparatos acmobdilrg
to an enbodi nent of the present invention; and Fig. 2

téthisbnatepaa 410w by cehicahd heo 04h e8iBbidamerdtS of the
determ ned based on results of detection by the

pP@geRtI ¢ nsRNSOIo@ndahhe tilt angle sensor. 10 BEST
MODE OF CARRYI NG QUT THE INVENTICN Fig. 1 illustrates

1 :
the Sftdléi(:ti’”?igtl J:'Egpéée thg%J WAPR ahaEUS ntlle tatlon

accor g to an e present I nv

r.m nal parat s 1 15 smal | -si zed
141 R Pom b Sate BUch Sh b o) AT RRORE™ S dhe
per sonal data assi stant (PDA) Fig. 1 illustrates
magnetic sensor and the tilt angle sensor.

BEST MODE OF CARRYING OUT THE INVENTION

Fig. 1 illustrates the structure of a mobile
terminal apparatus 1 according to an embodiment of the
present invention. The mobile terminal apparatus 1 is a
small-sized electronic appliance such as a mobile phone
or a personal data assistant (PDA). Fig. 1 illustrates
the structure for measurement of the orientation and for
applications described later. It will be apparent to
those skilled in the art, however, that the mobile
terminal apparatus 1 may adopt any other structure
suitable for its use.

The mobile terminal apparatus 1 is prcvided with a
processing unit 10, a detecting unit 20, a position
registering unit 30, a communicating unit 32, a GPS
information acquiring unit 34 and an information

presenting unit 36. The detecting unit 20 includes a
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the structure for nmeasurenent of the orientation and

for applications described later. It will be apparent
to those skilled in the art,’ however, that the robile
20 term nal apparatus 1 nmay adopt any other structure

m%@ﬁ%@?%?&fe%rsd.‘} 52#,8(;“(3 It}?{tw%mgdlﬁe t%é%E;?langp%r %é’?or%etric

rovided wth a processin ni ét ect’i ng

unit 2Q, a ppsition registering unit 30, , :
S%%ﬁ%n?éaﬁﬂ%g Uny RS T S5 ugss ST O oé frat BB AR TP wyded
unit 34 and an information presenting unit 36. The _
wieh eBbBnd Wit 20 ?hcrfadestd iz Brgpositivagnarientation
sensor 22, a tilt angle sensor 24, a baronetric
am@ngbri26edand dhenpesatiloe segset 28inandnis Ploviatedives
with the function of detecting the position,
aoisent atiieputanie &l hevdag The posidt 08nr ed St FddMtion and
unit 30 receives 5 a user's input designating

r&€9L85T ahieon 1fu@ PISht hemoad Uﬂ?@oéﬁéwhmeihnRHhain a
menory (not shown) in the processing unit 10. The

p§§%9k9 ting unjé 3218 ceﬁlgﬁkq%dat% h the, function
(0] ex a

communi cating Wi th an ern server using radio

t ransm.,ssi,on. ni cation 10 may be done using cable

PR TRRIRES o, o S L7 o P mi I S aR PG a5 32
recei ves position information froma GPS satellite,.

R PROCESHVIRF uhF 1T 0T 2e&Pc Hrategnhs slPRent Cpagiuiigrat ion
i.e., acurrent latitude and |longitude, based on the

nypshei ganienfusrimg i oablB8ytransmission. The GPS

information acquiring unit 34 receives position
information from a GPS satellite. The processing unit 10
calculates a current position, i.e., a current latitude
and longitude, based on the position information. Ry
allowing the position information toc be corrected by the
orientation information from the magnetic sensor 22, the
current position and orientetion can be determined
accurately. The processing unit 10 may use the position
information and the orientation information so that they
supplement each other. Instead of using the position
information from the GPS satellite, the processing unit
10 may determine the current position and orientation,
based only on the result of detection from the detecting
unit 20. The information presenting unit 36 includes a
display and outputs the information processed by the

processing unit 10 in a format adapted for an application.
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15 allowing the position information to be corrected
by the orientation information fromthe magnetic

sensor 22, the current posit?on and orientation can
be determ ned accurately. The processing unit 10 may

e. It]0 L nt tion and,the_ori.ent.ation
T?%f%%%% ﬁ%ﬁh§%lBﬁﬁ%g?ﬁég?ﬁbqgh%%l%Eeﬁ?yeégﬁﬂo er speaker
| nst ead .of usin he position _information fromthe
SR LAV (7 THO Br BLAEH @ Ut £S 10 ERAY'etSH i Rethe
the current position and orientation, based only on
UShe-result of detection fromthe detecting unit 20.
The information presenting unit 36 includes a 25
di splRye andgoettput ssdrieor Nk or dettiet processedibgnisheonal
processing unit 10 in a format adapted for an

cafppbheatison £ Z1:3e 7800318 sThex ¢ ©f BBkl o .e38N  fgpe of
unit 36 may include a speaker and provide an audio

sOMERUL Qﬁéfﬁhiﬂﬁoénﬁﬁthéﬁ%tg@hs ser o The manetic o,

sensor 22 detects three-dinmensiona 5 conponents o

m%ﬁﬁfgg&%@f%égﬁg@t.ng%%to%aéyg%fggedOf TRAS1 ¢ angle

i'ng a fluxgale Sensor, evi cé ‘or
magnet qr.esi st ance deyi ce, .may be used. The tilt angle
SEEnSEr 294 1S Hh SECEL BT ALIGH SEROPTT 5P TdBEEAT P
accel eration conponents in at |east two dinmensions. 10
apreterabiyn tHRNPPPENARgHE® Fenskra 9l dErectignarhg bens -

di mensi onal accel erati on conponents. The baronetric
Peehsorb2F detlect sl dh atwdsphler copr24sdeeecared theee-

dimensional acceleration components. The barometric
sensor 26 detects an atmospheric pressure, and the
temperature sensor 28 detects a temperature. The
detected temperature is used to correct drift in outputs
from the magnetic sensor 22, the tilt angle sensor 24 and
the barometric sensor 26 due to temperature drift.

Fig. 2 illustrates a flow according to which the
orientation is determined based on results of detection
by the magnetic sensor 22 and the tilt angle sensor 24.
The tilt angle of the magnetic sensor 22 is calculated
based on the three-dimensional acceleration components
detected by the tilt angle sensor 24 (S10). 1In this case,
a pitch angle and a roll angle are calculated. The
magnetic sensor 22 detects three-dimensional components
of the earth's magnetic vector (S12). The processing

unit subjects the components of the earth's magnetic
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tenperature sensor 28 detects a tenperature. The
detected tenperature is used to correct drift in
outputs 15 fromthe magnetic $ensor 22, the tilt angle
sensor 24 and the baronmetric sensor 26 due to

v%%g‘%ﬁr ?}g})urcﬁyodrr 1natF|a :r:a%sI | lrliJnSt{ 25§y g bl oWhaecﬁg)fg&qgangle

ori en ion | erm ne dsed
resul ts of .detection gi th neti ¢ sensqr 22 an
apRet PRl oyl SEnsor ! ‘i?|$ chRgMma NSt Gt accurate

magnetic sensor 22 is caIcuLated based on the
or heséadilwensiohal - accereeation doporRIfPST agetrectay bye
the tilt angle sensor 24 (SIO. In this case, a pitch
cangledamtita uxlhg angkerase lcalcill ¢ edct The byagrieti c
sensor 22 detects three-dinensional conponents 25 of

téhpetaklltss JBASE i ggvectpls(Ske ddeuDfoeessiet®Ection by
unit subjects the conponents of the earth's magnetic

%2%ZQQO% % ‘%éﬁs&? gor Wﬂéa$599§EOE@¥HbePsaﬁgaratus

pitch and the ro angle (S14), so as

1deter%%n% tQF accurft 1a%r'%ﬂ¥aﬁﬁfﬁe£§%§£o Hﬁ?CtéggFent

for tenperéiure nay using t resu

det ect.i on eratu ensor 28. Thu
1REShIt oof Puy-éife%?%n atkfe A{qqﬁ%%ﬁg?svgaﬁgae i e

the nobile term nal apparatus 1 can be used to
rearéll atfe dafec ok ient a0 85. trhedgkEdent thenderdtioning

proceeds to take further advantage of the result of
appfeckitdrorso. as to deliver the follow ng 10

appl i cations.
<Application 1>

In Applicetion 1, the mobile terminal apparatus 1
is provided with the function of pedometer. The tilt
angle sensor 24 detects the three-dimensional
acceleration components in association with the movement
of the mobile terminal apparatus 1. Therefore, while the
user carrying the mobile terminal apparatus 1 is walking,
the tilt angle sensor 24 not only detects the
acceleration components corresponding to a tilt angle of
the mokile terminal apparatus 1 but also detects low-
frequency acceleration components corresponding to the
user's movement.
The processing unit 10 subjects the result of

detection by the tilt angle sensor 24 to frequency

analysis so as to count the number of steps that the user
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<Application 1> In Application 1, the nobile term na
apparatus 1 is provided with the function of
pedoneter. The tilt 15 anglélgensor 24 detects the
t hr ee- di nensi onal accel erati on conponents in

a ciatio .t h, ent f the nobil erm nal_.
tERSSTL IR s LB BRI, <R b8l Vi FeduRB oo
LIejerMémlza aratus 1 is W%kin, the tilt ,
w SR E et e BBERER F ilitor SHReb BBOREEEEIRRT oRenge 1S
conponents corresponding to a tilt _angle of the
CHBBILPE NS i hafOouppartus’sEbuE Wpsbiast sqtaed ovMore
frequency accel eration conponents corresponding to the
spsef'fs cmvienentt Thecpnddessied uni tot@rsubj estsiihation
result of 25 detection by the tilt angle sensor 24 to

ffegquenrsy inghatySsHSbyo ta% tar€Demt ofhganuwihey ©6 shepsobile
that the user Z13-70003 10 takes, based on

rnaty nents for enci . Wint hj
EEESLEL AR PRSI BRI SR LG aceies to

anggkgyﬁgﬁ?i?tﬁgvﬁge&h§%ﬂﬁfn$§ “ﬁkﬁﬁﬂgs%ESSF'i%bfg?goﬁf

speC|f S con |gured 0O cover ~an 0scC

- Tohs$OUSDSh TRRUAEH, Dbl At on oL ki SSthe o, o

applies to a case where the user runs at a full speed
w ggﬂ@@d 18¥ thg owplid gkiteg ™l vl kaPP8ERtMEt ilorczaused

by the action of walking in the nobile term na
deppatactus sl teeabency components within the predetermined

range. As the mobile terminal apparatus 1 is intended to
be carried by users as they walk, usability of the mobile
terminal apparatus 1 is improved by allowing the mobile

terminal apparatus 1 to have the function of counting the

number of steps.

<Application 2>

In Application 2, the mobile terminal apparatus 1
is provided with the function of a easy-to-use power
supply switch or the function of executing a command.
For example, when the user carrying the mobile terminal
apparatus 1 by hand shakes it, the tilt angle sensor 24
detects relatively large acceleration components. The
processing unit 10 determines that the mobile terminal
apparatus 1 is shaken when any of the acceleration

components detected by the tilt angle sensor 24 exceeds a

71

[¥8]
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10 detected as frequency conponents within the
predeterm ned range. As the1 bile term nal apparatus
1l is intended to be carried-by users as they wal Kk,
usability of the nobile term nal apparatus 1 is

ploRLewed i ald pwi ogot he ol |6 terginal, s, 1
(? ﬁe 12 ngﬁﬁg¢ 0

to have the function of "counting t

st . <Appljcation 2> |n plicatjon the nobile .
o e F R A G8015 | Oy PORRRAL BFALEHe FItTBrCBPsing
a easy-to-use power 20 supply switch_ or the function
u%%teiécﬁﬂqﬂfeP%oﬂﬁaﬁéﬁ Po P o8&t @PPiWkien PRECYSEMY to the
carrying the nobile term nal apparatus 1 by hand
tkhaRedimengimnal | tidhgkaodensmnodr gdétedtts is possible to
relatively | arge accel erati on conponents. The
deptecessihrg dinidctlfodet epni miesvri hat i ghe sBebillegd)erim nahich
25 apparatus 1 is shaken when any of the accel eration

t §ONReRENnts wdatect £d Q%pbl%%ttuié t1 angl en8RASON Téfkrefore, the
exceeds a Zia-70003 11 predeterm ned threshold, and

er f ' _
pP&Q@E?ﬁ@gf lQlyn,O_Letr D6 ”}ngxc/e%.%@ket&{éﬂ é‘&%?r gﬁﬁgﬁa/n'\ég{r e%)? foff

Speci t he processing uni tur

Ly, A ding tq the . three-dinensiagnal
d?ngéghgfgggéﬁg%rgggéC%E%Psqﬂb§§?%ﬁ% FEGSBE§F@ETtQ%elS
direction (up, down, right or left) in which the .
shpbEle t EPHI Fa2Tbar atli8 BOVE 'sHaldnl Y THeY eP6r €onifhgured

processing unit 10 may turn the power supply on or off
telependiuggesh athevliénethieonriog nétich it hesappamats ke right

and turned off when it is shaken to the left. The
processing unit 10 meay turn the power supply on or off in
accordance with the number of times that the apparatus is
shaken. For example, the processing unit 10 may turn on
cr off the power supply when the apparatus is shaken
twice in a predetermined number of seconds. Alternatively,
the processing unit 10 may turn on the power supply when
the apparatus i1s shaken once in a predetermined number of
seconds and turn off the power supply when the apparatus
is shaken twice in a predetermined number of seconds.

The turning on and off of the power supply is given as an
example of the predetermined process. Alternatively, the
predetermined process may be selection or deselection of
a selectable item or execution of a command. By allowing
the mobile terminal apparatus 1 to be provided with the

function of a easy-to-use power supply switch or the
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shaken. For exanple, the power supply may be
configured 10 to be turned on_when the apparatus is
shaken to the right and turhed off when it is shaken
to the left. The processing unit 10 may turn the

0 uppl . Of f_ i rd ' t
R ol B St R oo P an AR SR I LBy R R oL
t he processing unit. 10 may turn on or_off. the power
AT WPEROCRS SHpphr bF USTPE SRAken TR RSP LG TeEmial
predet erm ned nunber of seconds. Alternatively, the
apirpcEEaf ng Rt CH0 PRy £ 8r ReoR 1aiel drrihey 1 §lppioy hwidie
the apparatus is shaken once in a predeterm ned nunber
fwfct seconds aapbwair nswpplyhewpdwdr aupptewliematheon of
apparatus 20 is shaken twice in a predeterm ned

e eI n§f aseomndshd Thesia nt Rg akand oférvfnkhe apeweratus
supply I's given as an exanple of the predeterm ned

1 PrOCLesSo 6‘1:%%&'3%& viel yn the rpredetss nred-RaEaSS My
be selection or deselection of a selectable itemor

exe I gn. of o] By al l.ow : i |

el 1B AR A oy oL o R SR E R A TRY s gpere
of a easy-to-use power supply.switch or the 3- 70003 .

thEt Teh N an St SReCt | RG SRESHEG S USBBFFERD gl YTRSeT in
nmobile termnal apparatus 1 is inproved. The nobile,

laeghi Hapn apsartenlarahyosf COMRYEDe PREFCIEE WHRHINY
both the function of a power supply switch and the

ndumet | valef ng .exdbith mghas cohmithd .t hahehur helapbiclfe
termnal apparatus 1 is also provided with the

pddneéten ahdpedoyretefiction of a power supply switch are

usable.

<Application 3>

In Application 3, the mobile terminal apparatus 1
is provided with the easy-to-use function of adjusting
screen scroll. The processing unit 10 uses the tilt
angle, used to determine the orientation, in adjusting
the screen scroll speed. More specifically, the
processing unit 10 varies the screen scroll speed in
accordance with the magnitude of tilt angle. Further,
the direction of screen scroll may be determined in
accordance with the direction of tilt. Preferably, the
screen scroll can occur in any of desired directions
including up, down, left and right. The user is capable

of scrolling a screen only by tilting the mobile terminal
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described in Application 1, the predeterm ned
threshold that allows detection of shaking is
preferably larger in level tBan the acceleration
conmponent. detected during 10 normal wal king. Wth

this, both the function of edonete . f t]

AR5 R hdte ‘sﬂ%ﬂ%}ghf¥cﬁgaFg% &éﬁ;%é g%g%ﬁ?%%tﬁﬁﬁ%égkus !

15 In Application_ 3, the nobile term nal, apparatus 1

15 PP BOVEEd A I He bhsy- T 6- SE V@t i e of CREfdsCiGTP L
screen scroll. The processing unit 10 uses the tilt

adiing$ eingsEdnas idet er fhaeushe Ow@ienZRYdAS BA adisistigigion
the screen scroll speed. More specifically, the 20

dgy Degrssing wnidcAOl Vatbeshthe rscreesisgr ohk tsided an
accordance with the magnitude of tilt angle. Further,

pides dheat igae it SEhegaaseieldonByYs ber det eeAlengdddessing
accordance with the direction of tilt. Preferably, the

ub gt °£0 égre@dtecsantdlg(gﬁgyﬁpggi%w OfT_h%ﬁfﬂfc%ﬁeQEEﬁ%t LN 10

i ncl uding up, t and ri e user is
apaFIe of scrolling a.screen ogﬁ by tilting t
adDET T FOFmTAC 213778003 V15 Tagpar S TACY. TOsatld i13P T OF
the nobile term nal apparatus 1 1is inEroved , :
t sk of BPHgRy r P BRP PG aPE 1R achFerP SchBFI MoRdj st gtinal
function, the user may provide an instruction
aplestghasi Ag A SEFbiNTt 8Tt Be PRidtlesst ngiuAi YRER W 5
pressing a predeterm ned button, so that the
impsocessiiog for adjusting the scroll is given. For
example, the scroll may occur in one direction. More
specifically, the screen scroll is performed in
accordance with the direction of tilt. When the scroll to
a desired location is completed, the user returns the
mobile terminal apparatus 1 to its original orientation.
The scroll function may be turned off when returning the

apparatus so that the screen remains non-scrolled and

unchanged.

<Application 4>

In Application 4, the mobile terminal apparatus 1

~is provided with the function of presenting position

information based on the orientation. This function
finds applications in a variety of situations. For
example, one has to remember the position of a car parked

in a parking lot at facilities such as an amusement park,
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unit 10 executes the function. The processing unit 10
adj usts the scroll speed mﬁtr reference to the angle
of tilt froma reference oriéntation of the nobile
term nal apparatus 1 occurring at a point of tine

a When d Wg%}Q gﬁ%trugﬁéﬁeéﬁg?ggwwmth%é&é%& | $uman

gi'ven. exa occur in one
di rection. More the s een S

specifica L1 d.
MERGEHrHRGCTRS &? Qﬁﬁc%lﬁkt lﬁﬁé ditd ?90% oglﬁl%CUlt to
When the scroll to a desired location is conpleted,
idemet WSerthet géfs the 15 nobile terminal apparatus 1 to
its original orientation. The scroll function may be
turnfd ofd awen weétbr niheg tdes lappahat yseso tdatsthes the
screen remai ns non-scrolled and unchanged. 20

poippl dgabEon drdied\pphtcahi ahed mdbiel eobekRihenlmambaratus
apparatus 1 is provided with the function of

1.Pr GERIN 1 e PASEL YredJE OB OR PSR O g DBt ration of
orientation. This function flnds applications in a

tﬂ%?r ﬁéytggﬂzlkﬂﬁ§lqy§it 85 P%Eg%ﬁ!gﬁgogﬁlga%ot%ecelves

p03|t|on 0 in a parkin
ot at facilities such as an anusenent park, 3- 70003
Thel S HENE Tk L 1O FebAoBh G g A FoP HowShar
human nmenory beconmes obscure with time, nmakin
PIfigeseing £&it ddhtiegisherEathers Wor avhy PRISE thfe based
hassl e, the user registers the
on the instruction for position registration. 1In this

process, the processing unit 10 also registers an
altitude based on a result of detection by the barometric
sensor 26.

When the user returns toward the position of
parking, the processing unit 10 provides information
related to the registered position of parking to the
information presenting unit 36, based on the current
position, the orientation and the like. The processing
unit 10 may read map information from an external server
via the communicating unit 32 and display a map covering
an area that includes the current position and the
registered position, on a display of the information
presenting unit 36, so as to navigate the user in a
proper direction using an arrow. When reading three-
dimensional map information, the processing unit 10

identifies the floor level in a multilevel self-parking
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5 position of a parked car in the nobile term na
apparatus 1. \Wen the user presses a button for

regi stration of the positionP the position

registering unit 30 receives the instruction for

oSiti I Stration h roce nit. .1 .
E£é@?stergsgﬁe cu??g%tre F%ﬁ éﬁ? %k# oh Wﬁgh this, the
|nstruct|on fg_ posi tion reglstratlon In_th

bkesEerPR8agr FRRRT Ag-anitt 1Fo Ca?&aob%g?gt EPédéﬁlg the
altltude based on a result of detection by the
ugsar ohet Ehe posngoroR6of aen kg .user returns toward
the position of 15 parking, the processing unit 10
proviTdes paf Ot irahi argirsd et edgt onthe 30egist eredeive an
position of parking to the information presenting

it 86, abased anidhecsUFBERNtre ORI dt DRlg khepecific
orientation and the I|ike. The processing unit 10 nay

pJ%?@ i JRP 'fﬁ?%wﬂgfﬁkfég§1 Se Eﬁe@3¥ WW§YFﬁ529h%'%ray in

connunlcatlng u I splay a map coveri
rea %hat des t he current. 03|tlon an

Jsf%? & “Pos |%Cc%n di $h%ay e %lmenfl&r?atd:ea% The

presentlng unit 36, so,as to navigate the user in a
P GpeF 1 BPr &etitor Ust #gt §heAFr o™ ieFEReAYT nd Nftft&e bkon on
di nensi onal map i nformati on, the processing unit 10
thelepe FiEeont He &1 orde evePnigd taidall t9F eerca, based on the
sel f-parking Z1 3-70003 15 garage, based on the
iregresteied dad tpmelt Wnhrelkiistrateli ompbahd tiewdiigeties the
apparatus 1 is capable of guiding the
direction of Mecca by an arrow, based on the position
information and the orientation information. The
position registering unit 30 may receive an input of an
instruction designating a specific orientation. The
processing unit 10 in this case may indicate on a screen
the orientation of good and/or bad omens such as those
defined in geomancy.

As described, the usability of the mobile
terminal apparatus 1 is improved by presenting the
information on the registered position, based on the
registered position, the current position and the
orientation.

The processing unit 10 may present a constellation
in the sky on a screen, based on the position information

and the orientation information. The processing unit 10

may switch between different formats of screen display,
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user to the position of parking. The position
registering unit 30 may receive an 5 input of an
instruction for registering &%specific position. This
may prove useful for Muslinms who pray in the
di rectiop,_of Mec at-a.s Ltic ti ' ; . e

bapsreocge%%i ﬂaeuﬁlets roe%i % ggé:clioﬁl akj}pn'gtnli‘)ér]y?llgg%/gpyaltel on 150
on the position (latitude, |ongitude) of Mecca, .based

24on MREMDL | Vst AubtiSeH FbriPdstt Z5t wh3ht FOAL tepFation.
indicates the direction of Mecca by an arrow, based

Thon user posivt wemt itd ocihelplel andattotlehiani éxtending in
informati on. The position registering unit 30 may

a reced yel adireputi cof amsteéadt pdctiiewidesi ghabnng avertically
specific orientation. The 15 processing unit 10 in

e td¥ $a €88 e sBRY cinNdi £ €1 PNoRASGIEE8N apHBi 08t eBhat.i orief
good and/ or bad omens such as those defined in

pASOIBOCY o A5 14esq | » shecysaidiiddn 0f QQEtmygﬂ‘%i%Flay

term nal "apparatus 1 1s Inproved by presenting the 2

i nformation_on.the registered positio ased qn the
aqgg?s?%FéaOBgﬁ%ﬂ%;fp?%% Rhr Per® Post }%Elgﬁd fhggbnSlve
orientation. The processing ynit 10 na esent a
CQ ot eRP&E! 5 2451 Thed LKy of 18 % it MO BALEd W e L

position information 25 and the orientation
appd o2 asi 8n. The Froduske ngthAi PrECaRsi sHh LBA theOhvaay
different formats of screen display, Z13-70003 1.6
switch the screen display when the mobile terminal
apparatus 1 is tilted from a normal position at an angle
equal to or larger than 45 degrees with respect to any of
the X, Y and Z axes. With this, the user can easily
select a desired format for display of information. The
processing unit 10 may display the name of a
constellation and the like on a screen by associating a
star with a specific orientation or a specific angle from
the horizon.

Each of the functions described above as four
applications may be used alone or in combination. It is
thus possible to expand the capabilities of the mobile
terminal apparatus 1 by software processes without adding

any new hardware structure to the mobile terminal

apparatus 1.

INDUSTRIAL USABILITY



based on the result of detection by the tilt angle
sensor 24. Normally, a display has a rectangul ar
configuration. The user maylwant to display a
constel | ation extending in a lateral direction
i nst ead [ verticall at ed
scregﬁ d%ﬁfﬁ Fh87§ "ap ?<§ﬁ?8ﬁ§¥ ckgé%5|ng
unit 10 na¥ SMAtCh bet ween a verti cal dlsplay and a
apdri gt al tai sprBP ke at @RS AR 2T eSpBRSVIEeG g¥ith a
the user's action of tilting the nobile term na
tidppamagls $enBorr .exanpl e, the processing unit 10 may
10 switch the screen display when the nobile term na
apparatus 1 is tilted froma normal position at an
angle equal to or larger than 45 degrees with respect
to any of the X, Y and Z axes. Wth this, the user
can easily select a desired format for display of
i nformati on. The 15 processing unit 10 may display the
name of a constellation and the |ike on a screen by
associating a star with a specific orientation or a
specific angle from the horizon. Each of the
functions descri bed above as four 20 applications nay
be used alone or in conmbination. It is thus possible
to expand the capabilities of the nobile term na
apparatus 1 by software processes w thout adding any
new hardware structure to the nobile term nal
apparatus 1. 25 I NDUSTRI AL USABI LI TY

Z13-700C3



10

15

20

25

Z13--"10003 17 As described above, the present
invention is applicable to a nobile term na
apparatus provided with a tlift angle sensor. 18
CLAIMS 1. A nobile term nal apparatus conprising: a

magneti c sensor detecting -di nensional 5
conponents of the earth's Tic vector; a tilt

angl e sensor detecting acceleration conponents in at

| east two di mensions; and a processing unit

deternm ning an orientation by subjecting the earth's
1 .Magnesh 1 & et taminaip amgyd sa 10s derteeitdd By t he magneti c

sensor to coordinate transformation, based on a

resubt ofy et ect LeAsbY dee edtiltg anhkeesernisams ideadi n

the processing unit counts the nunber of steps that a

co%%ﬁ{)rg/éx?ﬁgsofb%%%d QN @ccel gEghken cammongpl s, detected

e tilt angle sensor, "of frequencies within a

predeterm ned range. 2. aJmbile;teronal; appa us
;:cr)]n'pfal %ﬂgﬁ £ Sngtepéosrensoréédg%égtlg]ﬁg%l 184
ree-di nensi onal. 20 conponents aof the earth's
CORRfTEETESVESt Gt %f%??ttgﬁgaém§&%iﬂn%ét%%?ing
accel eration
a processing unit determining an orientation by

subjecting the earth's magnetic vector components
detected by the magnetic sensor to coordinate
transformation, based on a result of detection by the
tilt angle sensor, wherein

the processing unit counts the number of steps that
a user takes, based on acceleration components, detected
by the tilt angle sensor, of frequencies within a

predetermined range.

2. a mobile terminal apparatus comprising:

a magnetic sensor detecting three-dimensional
components of the earth's magnetic vector;

a tilt angle sensor detecting acceleration
components in at least two dimensions; and

a processing unit determining an orientation by
subjecting the earth's magnetic vector components
detected by the magnetic sensor to coordinate

transformation, based on a result of detection by the
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conponents in at |east two di nensions; and a
processing unit determ ning an orientation by
subj ecting the earth's magnet¥c vector conponents 25
detected by the nagnetic sensor to coordinate

transformati on, based on a result of detection by the
tiZ1327g003 A9NEPFr AW Sensor, wherein the processing

unit perforns a predeterm ned process when any. of the
accet Beabiret cdipod e s td St XM S by PH@Qﬁqqrﬁgﬁﬁ
sensor exceeds a predetermned 5 threshold. 3. A
pricelid e wieeni naly afpartet usccelpriagiimgr eompgnente detected
sensor detecting three-di nensional conponents of the

pyead' si Magaakile \eaisr dfcaetisl ta angeesennoned
detecting acceleration conponents in at |east two

tﬂyégﬁﬁﬂ ns; and a processing unit determning an
orientation by subjecting the earth's magnetic vector
components detected by the magnetic sensor to
goordlnate 15 transformati on, based on a result of
etection by the, K tilt angle_sensor, wherein the

3pr§b€§ﬁ%@euEFFm&&ﬁﬁwﬁ9% CALREr GEFPL BT " speed i n
accordance with the tilt angle determ ned froma
resulat monRRt £et FEASKY AR € Fingn§he eSarkigrenoponal

components of the earth's magnetic vector;

a tilt angle sensor detecting acceleration
components in at least two dimensions; and

a processing unit determining an orientation by
subjecting the earth's magnetic vector components
detected by the magnetic sensor to coordinate
transformation, based on a result of detection by the
tilt angle sensor, wherein

the processing unit determines a screen scroll
speed in accordance with the tilt angle determined from a

result of detection by the tilt angle sensor.

4. A mobile terminal apparatus comprising:

a magnetic sensor detecting three-dimensional
components of the earth's magnetic vector;

a tilt angle sensor detecting acceleration
components in at least two dimensions;

a processing unit determining an orientation by
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4. A nobile term nal apparatus conprising: a magnetic
sensor detecting three-di nensional conponents of the
earth's magnetic vector; a t4dt angle sensor detecting
accel eration 25 conponents in at |east two
di mensj ons; a processing unit.determnin n
SUBPISEH T ohD By C2E501 GO0 Po° b SECIIG (1 RAPERTS
magnetic vector conponents detected by the nagnetic
desensord tloy cobRdMASIE t 1§ ahdP &P FafPorr,° bR a
result of detection by the tilt angle sensor; and 5 a
t reoss fdonat eghst erisey wi tareeebticngfa dglegcsionnpyt the
designating registration of a position, wherein the
t Ar0CEs§1 89sHRisbr;egirsd ers the position, based on the
I nput designating registration of the position and
pr e.s%ﬂga%éi”ég&gﬂkég@ skelatRd {®itheeeegivstey el user's
n, 1 ase

posi ti on the determ ned orientation.
input designating registration of a position, wherein
the processing unit registers the position, based
on the input designating registration of the position and

presents information related to the registered position,

based on the determined orientation.
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