1 DESCRI PTI ON MOBI LE TERM NAL APPARATUS 5 TECHNI CAL FI ELD The present
invention relates to a nobile termnal apparatus and, nore particularly, to
a nobile term nal apparatus provided wiith the function of determ ning an
orientation. 10 BACKGROUND TECHNOLOGY Recently, efforts are being put into
the developnment of a nobile term nal apparatus provided with the function
of measuring the orientation. A madgiSGRIPIEensor is used to neasure the
orientation. A nobile termnal apparatus of this type refers to position
information froma gl obal pPBILBNIAGMIYFtIerARKIEATES as to display a
current position, etc. on an on-screen map in accordance with the neasured
orientation. 20 A magnetic sensor not only detects the natural nagnetic
field but also detects a dynam c magnetic field generated inside a nobile
term ngl appanetds,okTRY,p surrounding el ectronic appliances. Therefore, in
order to retrieve only those conponents of magnetic field 25 derived from

the natural magnetic fi Lt _ IS .neces o, renove..t.he dypnam. c
conmponent s of nar&‘g%r?etl?%e%ng&hrg%th%e ]Zsje:jt%%?%dtgo%énr?ebnlt 5”0 eﬁrﬁbrﬁgtli c

field. Wien a two , . .
apparatus and, more particularly, to a mobile terminal

apparatus provided with the function of determining an
orientation.

10
BACKGROUND TECHNCLOGY

Recently, efforts are being put into the
development of a mobile terminal apparatus provided with
the function of measuring the orientation. A magnetic

15 sensor is used to measure the crientaticon. A mobile
terminal apparatus of this type refers to position
information from a global positiconing system (GPS) so as
to display a current position, etc. on an on-screen map
in accordance with the measured orientation.

20 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

25 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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Z13-70003 2 dinensional magnetic sensor is used, it is difficult to renove
the dynam c conponents of nagnetic field since the two-dinensional nagnetic
sensor is not capable of detecting the Ztrength of magnetic field. 5 Study
has been nade to introduce a three- dinensional nagnetic sensor in order to
detect the_  strength_of magnetic field. Further, for accurate .determ nation

of the orl%h@%Pﬁb na@h@ﬁﬁﬂ??ﬁ% REGAE: ¢S RECEN %Bnﬁﬁn@ﬁé§%ﬁﬂ%kt%ﬂ by a

t hr ee-di nensi onal 10 nagnetic sensor should be corrected in consideration of
the tilt ofehm®bRl 8heed¥ifdli qppaRRPOSNtPhe &t inagnetifphiikd & évimigrl the
apparatus is neasured by a tilt angle sensor. 15 DI SCLOSURE OF THE

| NVENTI ON two tHéseneiiocuats treangest it ses sprefiey abdbe thatbillke ofobi | e term nal
apparatus provided with the function of neasuring the orientation be

provi ded wiébeatlhnkt targle r SEHSAI o Vsl fOCESETqouUr attention to
effective uses 20 of a tilt angle sensor and have successfully devel oped a

vari ety of appl igaleonsabheeenl nAFEOEdi DY@k O Gxool the present

invention is to provide a variety of possible uses to ich the mobile
211 SRERERLYSyal GG LA Do Ale, T a0, £ IeBBUELRO e o entation
strength ¢of magnetic field. Further, for accurate
determination of the orientation, the earth's magnetic
vector components detected by a three-dimensional
10 magnetic sensor should be corrected in consideration of
the tilt of mobile terminal apparatus. The tilt of

mobile terminal apparatus is measured by a tilt angle

SEensor.

15 DISCLOSURE OF THE INVENTION
In these circumstances, it is preferable that the

meobile terminal apparatus provided with the function of
measuring the orientation be provided with a tilt angle
sensor. We have focused our attention to effective uses

20 of a tilt angle sensor and have successfully developed a
variety of applications therecf. Accordingly, an object
of the present invention 1s to provide a variety of
possible uses to which the mobile terminal apparatus
provided with the function of measuring the orientation

25 1is put, and to deliver a highly useful mobile terminal

apparatus.
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apparatus. Z13-70003 3 The present invention according to one aspect
provides a nobile term nal apparatus conprising: a nagnhetic sensor

det ecting three-di nensional conponents of the earth's magnetic vector; a
tilt angle sensor 5 detecting acceleration conponents in at |east two

di mensi ons; andﬁﬂhgrocessing,unit determning.the orientation by subjecting

the earth's mag cPYHBERBF 1OHFIUNEM sAAEPEELEET Y (HE rdFREFFc sensor to

coordinate transformation based on a result of detection by the tilt 10
angl e sens¥ovifiesein e It oeersBing luAPPaEmiits ¢PBPrAGADS: &f steps that a
user takes, based on acceleration conponents, detected by the tilt angle
sensor, ofmagnefuencieesson tdd e at pngdéheremtteidnemngenalAccomgiarentos ¢hi s
aspect, it is possible to deliver a high useful 15 nobile term nal apparatus

by providitiget Berappar aldnetid veébeokynct it of apgienekersorlhe present
i nvention according to another aspect provides a nobile term nal apparatus

conpri g NGjefecPRYBCH CSRNSHF 1 R8T ekl Il eerdi gensigazl gRoponents of 20
the earth's nmagnetic vector; a tilt angle sensor detecting acceleration

ComPOnent s Beglh KR 1P o LEPRELITRG R BLOESRSLORL, oot el m i
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

10 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 is possible to deliver a high useful

15 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-dimensicnal components of

20 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

25 transformaticn, based on a result of detection by the

tilt angle sensor, wherein the processing unit performs a
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conponents detected by the magnetic sensor to coordinate 25 transformation,
based on a result of detection by the tilt angle sensor, wherein the
processing unit perforns a Z13-70003 4 4 predeterm ned process when any of
the acceleration conponents detected by the tilt angle sensor exceeds a
predeterm ned threshold. The predeterm ned process nmay_  be the turning on or
of f of a PROWRACSEFPILCEARETDR BRSH godelctih dFCEAeLAE@ bl e item or
execution of a command. According to this aspect, it is possible to
deliver a aobpbaengsnidediecippdrbvusheapabite fgier agngosn exgreasts a power
supply with a sinple action of, for exanple, quickly shaking the nobile
term nal appadatesmibdinehpseiseht.i nYapt par dedcormi mgdt pretielsls arot her
aspect provides a nobile term nal apparatus conprising: a magnetic sensor

detecting p&r egediiBASIRNdN COAPORENLE &f pdier eahpPly, MRENQI4Ci echer; a
tilt angle sensor detecting acceleration conponents in at least two 15

di Tensigonsge 809 o8 RLOCESSI A1 YBLLASLARMNIA, Ye <QELERLA ani by subj ecting
the earth's nmagnetic vector conponents detected by the nagnetic sensor to
coordi nate trangfor tian,. based ﬁgi% resul t. of, detection. the tilt

n

angl e sensSPTRASr ei ACERE B EE SR PEPE& er ni'nek® 2805 54 €ent Ser ol

speed in accordance with the tilt angle determned froma result of
det ecti on %?lﬁﬂ§rtﬁlpgﬁkﬂ% terminal” apparatus capable of turning on

or off a power supply with a simple action of, for
example, quickly shaking the mobile terminal apparatus.

10 The present invention according to still 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 acceleraticen components in at least two

15 dimensions; and a processing unit determining the
orientation by subjecting the earth's magnetic wvector
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

20 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.

25 The present invention according to yet another

aspect provides a mobile terminal apparatus comprising: a
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sensor. According to this aspect, it is possible to deliver a nobile
term nal apparatus capable of adjusting a screen scroll speed in accor

with atil

t. 25 The present invention acgording to yet another aspect

provi des a nobile term nal apparatus conprising: a Z13-70003 5 magnet

sensor det

ecting three-dinensional conponents of the earth's magnetic

dance

icC

vector; a PRPTCAAG & LeiRbr ACHBEEAN G NRRT SAEN A CBGp SITEH AN e Mt &t Ofeast
two dinmensions; a processing unit determning the orientation 5 by
subj ect i ngthRe cgattin"s magmetie Vester iconpohbht dngdét ssnePby t he nagneti c
coordinate transformation, based on a result of detection by the
tilt angl edsersarincratee posation regirsiregning uni bt deeatvitgo a user' s i nput
designating registration of a 10 position, wherein the processing unit

sensor to

regi sters

ERRenRAYld O PASEES8ANGN&IH NPWe HESMIRANIGNG Hee O ST £RE b 00 oaf

position and presents information related to the registered position,

on thedyet
i nst ead of
possi bl e t
etc. Arbit

BYTS08] i S alhoNea RO J GAUSIEL 0 DRSLLIOR JHobe, 85 di rect

atit r | ongi tude. cording to this aspect, it is

i bi | i.nal bl f i
Safgiel 8, 0L oL RETEl apegt o o caBabl . o e naviga

i npl ementations of the invention in the

10

15

20

25

transformation, based on a result of detection by the
tilt angle sensor; and a position registering unit
receiving a user's input designating registration of a
position, wherein the processing unit registers the
position, based on the input designating registration of
the position and presents informaticn 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

Z13-70003
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20 form of methods, apparatus, recording nediuns and conputer prograns nmay
al so be practiced as additional nodes of the present invention. BRI EF
DESCRI PTI ON OF THE DRAW NGS 25 The foregwi ng and ot her various objects,
features and advantages of this invention will be apparent and Z13-70003 6

fully undegstood fromthe foll ow d il ed descrjption of the preferred
erbodi mont E ALY BAEBTSTPRbrHERT WA | P BoeBhpAhGEn g SHRATHIRST F o, 1
illustrates the structure of a nobile 5 term nal apparatus according to an
embodi nent©bf thRe PrSieIaiftd | SRAELBRN tardi g L2 ke | LUsEPARES T 1 dit BY whi ch
the orientation is determ ned based on results of detection by the

magnet i ¢ sehsorcandpeny irid tdaaglisgsensor. 10 BEST MODE OF CARRYI NG QUT THE
INVENTION Fig. 1 illustrates the structure of a nobile term nal apparatus 1

accordi ng to an eipodinmenluef: Adtes ptiesent rupventd ant JFheovdbel e term na
apparatus 1 is a 15 snall-sized el ectronic appliance such as a nobile phone

or a pesopatmdaba agy=tanls (PPAbrdhing th idd Ushhabiemenithe Stiuct ure for
measurenent of the orientation and for ~ applications described later. It

will be apﬁ?égghtthvention; and

Fig. 2 illustrates a flow by which the orientation
is determined based on results of detection by the
magnetic sensor and the tilt angle sensor.

10
BEST MCODE OF CARRYING OUT THE INVENTION

Fig. 1 iliustrates the structure of a mobile
terminal apparatus 1 according to an embodiment of the
present invention. The mobile terminal apparatus 1 is a

15 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

20 terminal apparatus 1 may'adopt any other structure
suitable for its use.

The mobile terminal apparatus 1 is provided with a
processing unit 10, a detecting unit 20, a position
registering unit 30, a communicating unit 32, a GPS

25 information acquiring unit 34 and an information

presenting unit 36. The detecting unit 20 includes a

213-70003



those skilled in the art, however, that the nobile 20 term nal apparatus 1
may adopt any other structure suitable for its use. The nobile term nal
apparatus 1 is provided with a processihg unit 10, a detecting unit 20, a
position registering unit 30, a communicating unit 32, a GPS 25 information
acquiring unit 34 and an informatiq presenting unit 36. The detecting unit
36  nel ugebaaneRts RGO+ fngRetid tsGiohe s 150F P arglth RIFSOF-94° a
baronetric sensor 26 and a tenperature sensor 28, and is provided wth the
function ofcBEPECEINGEhe? pbSTPRPEAL UGS fiBIPBN28andndl tist vt videdposi ti on
registering unit 30 receives 5 a user's input designating registration of a
posi tion amdthr &ber dsirtdtel ompaf detsatemoy ytliaoposhowe)n,i mient ot dbesssi ng
unit 10. The communicating unit 32 is provided with the function of

comuni cat kAg Wilkh talle extEidabosetVeh tSgigieei Ogt tARSNB3ESIHBeives
Communi cation 10 may be done using cable transm ssion. The GPS information

acquirigg gnijke34 o 66 VEeSIPOSHhh@And My 1Bt R bhomra G $at £bhi kg4 The
processing unit 10 <calculates a current position, i.e., a current |atitude

d | it : iti [ ' 15 al i th
e g A e T A

the magneti c sensqr 22 he . . ) .
9 process%ng dn%t 10. The communicating unit 32 is

provided with the function of communicating with an
external server using radic transmission. Communication
10 may be done using cable transmission. 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. By
15 allowing the position information to be corrected by the
orientation information from the magnetic sensor 22, the
current position and orientation can be determined
accurately. The processing unit 10 may use the position
information and the orientation information so that they
20 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
25 display and outputs the information processed by the

precessing unit 10 in a format adapted for an application.
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current position and orientation can be determned accurately. The

processing unit 10 may use the position information and the orientation

information so that they 20 suppl enent e@ich other. Instead of using the

position information fromthe GPS satellite, the processing unit 10 may

determ ne the current position and orlentatlgg based only on the result of
o]

det ection fiFEmMYHL B2 ELPPNETSFFT TS YhLET PRt i161F e et PRGNS 36

includes a 25 display and outputs the |nfornat|onfprocessed by the

processi ng and tPHIQV i @e adRopReil Cadapiedt f 8f aheappificdardokon £23t16003 8 The
information presenting unit 36 may include a speaker and provide an audio
out put of tdsed.nformation to the user. The magnetic sensor 22 detects

t hree-di nensional 5 conponents of the earth's magnetic vector. Any type of
sensor, includi ngha fnagcget £c Seafaebr @ 2Haldt ¢leys ceh ok e -RAGRATDI®S4 Bt ance
device, may be used. The tilt angle sensor 24 is an accel eration sensor for

detecti B RGHFAIRLRLE0DFCORRORANMT 19 Rhgh8ask LWt MENgheneypdOor ,
Preferably, the tilt angle sensor 24 detects three- dlnen5|onaF accel eration

conponent s. xﬂg:paroggiﬁggn etec ggtggESOQn %%ggﬁpg @ég gre%§ure and

the tenperature 'sensor Tehparatare. Ténperature

is used to correct drift in out uts
magnetoresistance dé%lce, may be used. The tilt angle

sensor 24 1is an acceleration sensor for detecting
acceleration components in at least two dimensions.

10 Preferably, the tilt angle sensor 24 detects three-
dimensicnal 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

15 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 tc which the
orientation is determined based on results of detection
by the magnetic sensor 22 and the tilt angle sensor 24.

20 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}. In this case,
a pitch angle and a roll angle are calculated. The
magnetic sensor 22 detects three-dimensiocnal compcnents

25 of the earth's magnetic vector (S12). The processing

unit subjects the components of the earth's magnetic
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15 fromthe magnetic sensor 22, the tilt angle sensor 24 and the baronetric
sensor 26 due to tenperature drift. Fig. 2 illustrates a flow according to
which the orientation is detern ned bas@d on results of detection by the
magneti c sensor 22 and the tilt angle sensor 24. 20 The tilt angle of the
magnetic sensor 22 is caléulated basgﬂ%gn t he three-dinensiona%

accel er ati 9 THHpdrRenteCrdePasfed TRPIHRIPEF RN G "eridty BPULER) &91fn this
case, a pitch angle and a roll angle are cal cul ated. The nmagnetic sensor
22 det ect s a2k ddrgli rehki @ﬁallecd#d&%ent%o 2% of ot HeteaminNe HWagneFFEreéE or
(S12). The processing wunit subjects the conponents of the earth's magnetic
Z13- 70003 eriwedtaricm ¢BdEdi.naterineatsifar nke T oheupeng ththee plahbangl e and
the roll angle (S14), so as to determne the accurate orientation (S16).
Corr ect i onchair iteelpeiat Ws engay Hee recar Yt edf odk tesitigr ey reisal t of detection
by the 5 tenperature sensor 28. Thus, the result of detection by the tilt

angl e sgnselmfbidrihe FBRkbe ey m ey appaiat HesultCyF Rewsedi b g3l cul ate
the orientati on. The present invention proceeds to take further advantage

of the resuylt .of, de IO % liyer % fol | 10 i.catj ons.
<Applicati %ﬁlebt lngA%)lgﬁ%a iegl%o%,s tﬁeﬂr?m%}?{'lgem grgr%iena eofg%{p}garl at %@BEEE& ?1_5
1 can be used to calculate the orientaticon. The present
invention proceeds to take further advantage of the

result of detection so as to deliver the fellowing

10 applications.

<Application 1>
In Application 1, the mobile terminal apparatus 1
is provided with the function of pedometer. The tilt
15 angle sensor 24 defects 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
20 acceleration components corresponding to a tilt angle of
the mobile terminal apparatus 1 but also detects low-
frequency acceleration components corresponding to the
user's movement.
The processing unit 10 subjects the result of
25 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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is provided with the function of pedoneter. The tilt 15 angle sensor 24
detects the three-di nensi onal accel erati on conponents in association with
the novenent of the nobile term nal appdratus 1. Therefore, while the user
carrying the nDbiIe terninal apparatus 1 is walking, the tilt angle sensor
24 not onl¥ﬁg et ec 20 accel erati,on conponents cor éf ondln toatilt

angl e of Sobi %f? r M naFCEpFEAdt R 1© POQ?QBSd e q%ﬁﬁ f#&quency

accel eration conponents corresponding to the wuser's novenment. The

processi ngWakPEN @ RBFELESIRABCCedANIDf TR dRfeder8ATHY Ghe 379 ARgl e
sensor 24 to frequency analysis so as to count the nunber of steps that the
user Z13-70003ipmradchkies, chusad tive acoef ks avibhivanpessd s Mdrérequenci es
within a predeterm ned range. The predeterm ned range is configured to
cover the wperiFiwad King speed. chbrfe gspedi fbcabkyr ian issepnfaguead to
cover an oscillation 5 frequency inparted by the action of walking to the

mobi | e 51 erFeRfle ﬁ3¥ﬁﬁﬁ$§§téd BRe they mcoveb ki Bg” wﬁh%&ﬁﬂﬂﬂde§hé0m031§%§e
where the user runs at a full speed |nstead of slowy taking a wal

Gscillati O? %%H eadl b %Q?% E' Qn O&he@éﬁ!r{'g"wglﬁyg m)%'lst%ht ?ﬁf@g to

appar at us. can ed ds frequency .conponent

predeternlged ran(%re thheug%@léigéwg%nal appar %ggajiﬁgtég&egged to

slowly taking a walk. Oscillation caused by the action of
walking in the mobile terminal apparatus 1 can be

10 detected as frequency 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

15 number of steps.

~ <Application 2>
In Application 2, the mobile terminal apparatus 1
is provided with the function of a easy-to-use power
20 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
25 apparatus 1 is shaken when any of the acceleration

components detected by the tilt angle sensor 24 exceeds a
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be carried by users as they walk, usability of the nobile term nal
apparatus 1 is inproved by allowing the nobile term nal apparatus 1 to have
the function of counting the 15 nunber 1df steps. <Application 2> In
Application 2, the nobile term nal apparatus 1 is provided with the

function of a easy-to-use_powe 20 supply switgh or the function of

execut i ng Eﬁﬁﬁﬁig%ﬂl $ Egﬁﬁﬁﬁg}dWhéﬁﬁfH%r%%%?88a$PyFﬁaj%ﬁ8nn%biIe t er mi na
apparatus 1 by hand shakes it, the tilt angle _sensqor 24 detects relatively
| ar ge accePéﬁQﬁ?ﬁfQ&ﬁﬁ%n@ﬁ?g?S?heM?ﬁ?xﬁ%%?hﬁlﬁﬁﬂﬂyioFﬁﬁeﬁ?ﬁﬁ%%sﬁﬁgt t he
mobil e term nal 25 apparatus 1 is shaken when any of the acceleration
conponent s udttect®ed wyns hent Pt offgla BEWRHr SPRPéYceeds CRr 33 700080 &1
predet erm ned threshold, and proceeds to performa predeterm ned process.
Mor e speci thealdydidres poneéssiidg angle 1emsonszdn drt afs mopsunkilestyopl y.
According to the three-dinensional tilt angle sensor 24, it is possible to

5 detecs thetdidtectiond{sectdewn, (ud gows, | eighti drwhichy ) the wBbihe
term nal apparatus 1 is shaken. Therefore, the processing unit 10 nmay turn

t he power I s Or : p j the; di i i i he
appar at s Lo o O e R R e L SumEey ahy TR BeRPTSOr S8°10 to

be turned %@&Mgggf£§ SQP%r?b”%Afséﬂ?%BPhéopEQEr”éﬁgply on or off

depending on the direction in which the apparatus is
shaken. For example, the power supply may be configured
10 to be turned on when the apparatus is shaken to the right
and turned off when it is shaken to the left. The
processing unit 10 may 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
15 or 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 is shaken once in a predetermined number of
seconds and turn off the power supply when the apparatus
20 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 ¢f a command. By allowing
25 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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and turned off when it is shaken to the left. The processing unit 10 may
turn the power supply on or off in accordance with the nunber of tines that
the apparatus is shaken. For exanple, tl#e processing unit 10 may turn on 15
or off the power supply when the apparatus is shaken twice in a

predet er mi ned nunber of seconds. Alternatiyel the, pra i n nit 10 may
Purn on theuHSRaR S RIS ERaRLiPne Soptittre YeabhiRek Sod it hebtle
predet ermi ned nunher of seconds and turn off the power supply when the

appar at us S6TMdNSHalGRHPITRERS| A & SprEWEiTIeR ned ReinBePide S&ddHdR2L The
turning on and off of the power supply is given as an exanple of the
predet er m AppapaceEssl WY ephatPugisg heher ¢y bdetderdtied Privcdss may be

sel ection or deselection of a selectable itemor execution of a conmand. By
al | owi ng 25unhbe impbidfe 4 epowvaal sappdnatasi tich oahd phevifded-twidln the

function of a easy-to-use power supply swtch or the Z13-70003 12 function

of execjiti BgedueaMEN, cosmbhllLt ywaknt Redaid £1 o t eepnAal AR Atacud S
i nproved. The nobile termnal apparatus 1 may of course be provided with

both the ﬁ\‘;\%%t ia‘i%oo‘;%lgci)fﬂﬂ‘@&l FURA! Y fgheangdnt IB? %lé%é){blpf 5 executing

a comand. en the. e termnal apparatus 1 I'so provided with the
thr eshol d_ CPRSE D’ dEPEbt BN 6T aHal g TEoRrLPEranyT I g Gerr PRt
that allows detection of shaking is preferably larger in
level than the acceleration component detected during
10 normal walking. With this, both the function of

pedometer and the function of a power supply switch are

usable.

<Application 3>

15 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

20 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

26 including up, down, left and right. The user is capable

of scrolling a screen only by tilting the mobile terminal
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| evel than the accel eration conponent detected during 10 nornal wal ki ng.
Wth this, both the function of pedoneter and the function of a power
supply switch are usable. <Application13® 15 In Application 3, the nobile
term nal apparatus 1 is provided with the easy-to-use function of adjusting

screen scroll. The processing.unit ses the tilt_ _angle, used to
det er i ne FR8a6F&%H$£n<)?anléEFh§%$ etmﬁp%%?e%ﬁr?&d%H %ﬁﬁ%ﬂ?£ﬁ6ré
specifically, the 20 processing unit 10 varies the screen scroll speed in

accor dancelWi tRPHRY SAGHFER8E1BE 100 t TohJE 1 ke heRe SCEEed reci?bh of
screen scroll may be determned in accordance with the direction of tilt.
Pref er abl yadihest igwy ebineeionh, the ocar nay apyovidgesir éhsfiyections 25

i ncluding up, down, left and right. The user is capable of scrolling a
screen onl geby gidttiirg 4 hecpobill e of exhd natoc&48i KG0AI i3 1Gdppayat us 1.
Usability of the nobile termnal apparatus 1 is inproved accordingly. To

activatg tpecselieR) S0 Pbhetadhislddn b ftnsh ] 080 ERatUee rlwzyo@égyiﬂ@ an
instruction designating a scroll to the processing unit 10, by 5 pressing a

det ' b h i j tes. theyf tion.
T pr ocese g i A Tot aehe THEaaraT | Sheed b TRT e B ohee” (5 the angl e

of adjusts the scroll speed with reference to the angle of

tilt from a reference orientation of the mobile terminal
apparatus 1 occurring at a peint of time when the

10 instruction for adjusting the screll is given. For
example, the screoll 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

15 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.

20 <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
25 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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tilt froma reference orientation of the nobile termnnal apparatus 1
occurring at a point of tine when the 10 instruction for adjusting the
scroll is given. For exanple, the scrolll# may occur in one direction. Mre
specifically, the screen scroll is perforned in accordance with the

di rection oft%ilt. When th scroll t a.desireg | ocation is gfqgleted, t he
user returfs 1S i3 t%rﬂ?ﬁ§|5§ﬁ%ﬂ%ﬂ%m9i.%o i SWSVF§rn IS ent at i on.
The scroll function may be turned off when returnlng t.he ,aw$argﬁus so t hat
the screen™PBREVNSSTETNSTrIPFERTEnY L Undhidiyedie 56nIaghl iBdti vt kS 1A

Application 4, the nobile termnal apparatus 1 is provided with the
functi on oitdpré&sdm ithe pea¥tion information based on the orientation. This
function finds applications in a variety of situations. For 25 exanple, one
has to renmenber Thedposivbiyowiofh atltarhpasked tihe aiparkragiboerat thecilities
such as an anusenent park, Z13-70003 14 a thene park and a nmega shoppi ng

mal | . Hpweyekithwiarnt Nenps ykbacesrs ighsHy enybi et k@emimaki ngppirdifibi cul t
to identify the car. To do away with the hassle, the user registers the 5

oo ARSI PeDbhl 6 el copPRG e i e e
the position, the position registering unit 30 receives
the instruction for position registration. The
processing unit 10 registers the current position based

10 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

15 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

20 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-

25 dimensional map information, the processing unit 10

identifies the floor level in a multilevel self-parking
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the position, the position registering unit 30 receives the instruction for
position registration. The processing unit 10 registers the current
position based 10 on the instruction fofldSposition registration. In this
process, the processing unit 10 also registers an altitude based on a

result of detection b he baronetri.c_ sensor. 26. en_t.h er returns
owar d + heSpOSBEr o e 157 pabRI RGT Lo SO ARGE HECEn FLTG bv teshe
information related to the registered position of parking to the

i nf or mat i ORCPi-&8e ey lith} t2BBALBAYSd lod & HeeRAPEBNPT FHitingh, thde
orientation and the |ike. The processing wunit 10 may read map i nformation
from an exteemaltoséheerp@oiviant hé pemiuimicating unit 32 and display a nmap
covering an area that includes the current position and the registered

position, on a displ pysafitde nef Dst@ting upriesaT ingy uneteldfe sm as to
navigate the user in a proper direction using an arrow. \Wen reading three

25 di mepsi opgheMal iH Oirrf@ﬁmet,ibhef%rroqaei%w@eymhg 10sdedentidies the floor
|l evel in a nultilevel self-parking Z13-70003 15 Jarage, based on the

i st d it . Wht:h, this, [ t ' t L S: bl
of Jgui di ngPPRA T LELG 8 ThabeertrER PO R R TRET A et TG

uni't 30 naghée%%QQ%éybn of Mecca at a specific time in a day. The

processing unit 10 registers, in a memory, information on
the position (latitude, longitude} of Mecca, based on the
10 instruction for position registration, and indicates the
direction of Mecca by an arrow, based on the position
information and the corientation information. The
position registering unit 30 may receive an input of an
instruction designating a specific orientation. The
15 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.
BAs described, the usability of the mobile
terminal apparatus 1 is improved by presenting the
20 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
25 and the orientation information. The processing unit 10

may switch between different formats of screen display,
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ul for Muslinms who pray in the direction of Mecca at a specific
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| ongi tude) of Mecca, based on the 10 instruction
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may indicate on a screen the orientation of good and/or bad onmens such as
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20 informati on on the

regi st er edapQsittdral, dbsedt obnt hestegidtef ediposhtyi an, drhea cuerehtapasi tion
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orientation informati on. The processing unit 10 may switch between different

formats of
by the til
confi gur at

10

15

20

25

P%%rc%l%%iqlcip&ﬁi’t Ziélﬁg}()m%(%fit"@n Basgd.an t@%ftefé'%i QEFE}%‘?’C“ on

angle ‘sensor ,a display has a rectangu

g%ﬁ'a horizontal display of a constellation, responsive
to the user's action of tilting the mobile terminal
apparatus 1. For example, the processing unit 10 may
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
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The user may want to display a constellation extending in a |ateral
direction instead of viewwing it on a vertically 5 elongated screen used in
ordinary applications. The processing &dit 10 may switch between a verti cal
di splay and a horizontal display of a constellation, responsive to the
user's action of_tilting.the bile termnal apparatus 1. For exanple, the
processi ng unit A% ﬂ%?c%éhﬁﬁ{g§91%@ i%?e@ﬁe§?§%l&WY&ﬂﬁF?%elﬁnbiIe t er mi nal
apparatus 1 is tilted froma normal position at an angle equal to or |arger
than 45 dedPBeiCPLR f&spectobblanyesmindle 3PPAraheSZPaRES oW t'hithi &, the
user can easily select a desired format for display of information. The 15
processi ngtuhtt an@leasadisptay the nane 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 20
applications may be used alone or in conbination. It is thus possible to
expand the capabilities of the nobile term nal apparatus 1 by software

processes wi thout adding any new hardware structure to the nobile term nal
apparatus 1. 25 I NDUSTRI AL USABI LI TY Z13-70003 17
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As descri bed above, the present invention is applicable to a nobile term nal
apparatus provided with a tilt angle sensor. Z13-70003 18 CLAIMS 1. a
nobi |l e term nal apparatus conprising: a magnetic sensor detecting

t hree- di nensi onal conponents of the earth's nmagnetic vector; a tilt angle
sensor detecting acceleration conponents in at |east two di nensions; and a
processing unit determning an orientation by subjecting the earth's
magneti c vector conponents detected by the nagnetic sensor to coordinate
transformation, based on-a result of detection by the tilt angle sensor,
wherein the processing unit perforns alﬁredeternined process when any of

t he accel erati on conponents detected by the tilt angl e sensor exceeds a
predeterm ned threshold. CL

1. 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
tilt angle sensor, wherein

the processing unit performs a predetermined
process when any of the acceleration compeonents detected
by the tilt angle sensor exceeds a predetermined

threshold.



