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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, nore barticularly,_to a nobile
term nal apparatus provided with the function of
determ ning an orientatidgbcd#% GROUND TECHNOLOGY
Recently, efforts are being pu o the devel opnent

of a nobile term paratus provided with the
function of neasdgshﬁﬁg g LitARRARATHEgneti ¢ 15

sensor is used to neasure the orientation. A nobile
term nal apparatus of this type refers to position

i nformation froma gl obal positioning system (GPS) so
THCHNECHEsPI&Y-Da current position, etc. on an on-screen
map in accordance with the nmeasured orientation. 20 A

magnetlihe senssentofineehy idet ecd 5atbe pat wr ?floblr@nl.eéi:ﬁlnal
field but also detects a dynam c magnetic field

aganer at ed bﬂ&'d%d%énﬂﬁf@h$§igkmgt %EPQIQ&H§1PE Pgr inal

surroundlng el ectronic appliance herefore, I'n

v o) nent.s C flel
R B TR, RenE s & [qe farnining” an
%. §§f£¥onto renove the dynam c conponents of nagnetic

r

om “the detected conmponents of magnetic field.
vwen a two

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 is 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 mobile 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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Z13-70003 2 dinensional magnetic sensor is used, it is

difficult to renove the dynani c conponents of magnetic
field since the two-dinensiofal nmagnetic sensor is not
capabl e of detecting the strength of nmagnetic field. 5

tricly e . { o introduce a three- dinensiona
dr?agne??gﬁggngg |neloér e%g?%rdérc’e&set e *st¥@ngthfdrult to
eti |d. Further, for accurate determ nation of

fi . . .
t eYﬁiéﬁ?asygﬁpﬁﬂu§Q¥ﬁ?%e§tﬁa@ﬁemﬁﬂﬂﬁ&#%rfé@hﬁoﬁemne the
detected by a three-di nensional 10 magnetic sensor
iRt eRs e8pAdcMeé@niat konsedepat ion raft ddpablbt odf
nobil e term nal apparatus. The tilt of nobile term nal

dfrrtaing thensaserertibyof mhyheangl €isensor. 15
DI SCLOSURE OF THE I NVENTION I n these circunstances, it

i's preftexablimd heéeh hRadeohid & dershnat aPRARALUS
provided with the function of neasuring the

daiieard AR HD RegREMIdad Wi i fnt%p.lcheﬁn%'oe deste%gé”;hé%
have focused oldr attention to effective uses 0

It | ers d Ve, suceessful Iy devel oped a
ssé\t]reine y off algggﬁ%gg:&or#sl de'recc)f‘f;l?r%\}&%rdffﬁﬁl y.C %‘?‘r’ ect

f. _the present i.nyention is to provide a variety o .
d55ESTR I UEEL P8 WHFCR THR iibbi P, t BRI @Al e gBet ic

provided with the function of nmeasuring the orientation
VSStod sRmPepents detiersedh i gl yhusefdimmtiienal

term nal
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

s5ensor.

DISCLOSURE OF THE INVENTION

In these circumstances, it is preferable that the
mobile terminal apparatus provided with the function of
measuring the orientation be provided with a tilt angle
sensor. We have focuse& 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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apparatus. 3 The present invention according to one
aspect provides a nobile tern nal apparatus
comprising: a nmagnetic sensor detecting _

t hr ee- di nensi onal conponents of the earth's magnetic

t Ok ' L e_sensor. 5 detecting accel eration
Lo Bret it LRI Aattiiha, tanghe Aspect

rocessing unit _determning the orientation by
25 ‘i’e‘i‘??n PR légrttﬁ@%ﬁe@PEaWééﬁér cBmpohehng: a

detected by the nagnetic sensor to coordinate

MR F nBENBAThESEE Wring rebuee-dingetsdsiiah bympbaents of
tilt 10 angle sensor, wherein the processing unit
tdsuraar tinks nuabeetdfc steapsot hak ailsearigkesseRased on

accel eration conponents, detected by the tilt angle

degrsarin@facteequarcioss MhpbReAt Rl ¢deter Moed rapge.
According to this aspect, it is possible to delrver a

diiahdissial dRaMbRle e fal y APPAKAtUS Y, providLng

the apparatus with™ the function of pe ! -

r; f, 4 avent i accor.di ng .t o anot her aspect  provides
Ogl%D%betﬁtei(?%r%ngpbagﬁgrlﬁ%gc%%n%?%rlné: 2 9Nflghet Yector
sensor_ detecting three-dinensional components of 20 the
CSE‘PPH‘%‘%M‘E%‘E?%WQC o Lhe thagnahire seasesr taeteeringate

accel erati on conponents in at |east two dinensions;

t 38 s Pitelesen ngagait cdetermg sithy ohedeariognitaat ilop bye tilt
subj ecting the earth's nagnetic vector conponents
aggtlectsethsyr  hehemghet ithes gnsote $ 9i AeONMIIRAIR UNLS 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
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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25 transformati on, based on a result of detection by

the tilt angle sensor, wherein the processing unit
performs a Z13-70003 4 predetdrm ned process when any

of the acceleration conponents detected byhtrg tiLt

an sensor .exceeds a redeterm_ned threshol d. The
S TR Ed “BEGCeas” P T DR naty B f Sl F2 i prof

a power supply, selection or 5 deselection of an
COBIRI&bY 2 ??%ﬁFtﬁﬁ-é%édUF?dhlbﬁ angdememmsoAcencdidg a
to this aspect, it is possible to deliver a nobile
Preds refmbppdr ahus stapabl e Tfe tpredageemined @ffodess may
power supply with a sinple action of, for exanple,

beuittd yshakhggohhe a4 ect e4 Mok raRRYALYS sdPedbon or
present invention according to still another aspect

defs@vidiesi ¢n NBbi he LeNEJ b BRPAE 8LYS oGOMYd SitWon ot

magneti ¢ sensor detecting three-di mensional conponents

{ e ' neti ect or . tilt angle sensor
cg@tmgéﬁe 'ngqg(%:‘%je %Jr:rggi gtﬁ %g\é%onaesrg%gifh %ift‘ Ilga?tosﬁr/:ﬂofﬁSto
di.nmensi ons; and a_processing unit determ ning the _

dgﬁﬁﬁﬁﬁnqCWP%§9§UBE§&ﬁWé;t REPFHSs CREGHHS T ebrsping on
conponents detected by the magnetic sensor to

O&o&tdi FatROWEF aRYPBLNRMIcTT dastEPde actdsul toff for
detection by the tilt angle sensor, wherein the

eproedssi mu lmkl ydehekiingest 120 molstieeneserioldl speedrhbus.
accordance with the tilt angle determned froma

r esul Thef pdetseaiti oimbynt hent kalctc Anpl 6N§LL11 another

According to this aspect, it is possible to
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 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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deliver a nobile term nal apparatus capabl e of
adjusting a screen scroll speed in accordance with a
tilt. 25 The present inventiorbaccording to yet another
aspect provides a nobile term nal apparatus conpri sing:

- 70003 5 nmagpetic sensor detecting
“?%ﬁ%%ﬁgng%é‘is%a%c%%‘bﬁ%ﬂtEBG e hdedg i pnal nggaeoinents of
vector; a tilt angle sensor detecting acceleration
HﬂﬁmﬁﬁﬁﬁﬁssiW@%ﬁék%%tv?ﬁbordiﬁemﬁhﬁnﬁnngrseesskng
unit determning the orientation 5 by subjecting the
defre ¢t sngngaeeilenadctar components idetectbdaby the
magneti ¢ sensor to coordinate transformation, based on

Gimessi onst depeeidads Dyg tHeitt el ARGIEL SENSRE; 0301 2t ion
position registering unit receiving a user's inpuf

blesi @apebnoneah®! IAld O ofndgllLROSII A, WSKEbRLRS

processing unit registers the” position, Dbasé

| g unit registers the “position, based'dn €
bR PRl R4 The s e Reliiiata ™"

i1dion ased on the determ ned orientation. The
R Ao PEBE BRAE SThes s BERLE: Pén et Guion by the

tL titude or |ongitude. According to this aspect, it is
fodsiVIEL ¢ 0SBRFPYér 3 dohiRes i b ahnak gdpimmtus capabl e
of man navigation, etc. Arbitrary conbinations of the
rgicsrieeid | dnederébernmpts;, dasli gnptemgntratygionsrof ibhAeofr a
invention in the 20 form of nethods, apparatus,
poeddridimg wieeteilh @h@ 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.
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 ocbjects, features

and advantages of this invention will be apparent and
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conmput er progranms may al so be practiced as additiona
nodes of the present invention. BRIEF DESCRI PTI ON OF
THE DRAW NGS 25 The foregoi ng @and ot her various
objects, features and advantages of thi? |nv$ﬂt|on
romthe

j 4l t d 6 full der.st 00 ( . _
%%ﬁ#%3§%§QQ§%§?F%3QH%%CFF%t¥8ET°&FW91 ﬁﬁ%ﬁﬁ@@egescrlptlon
di ment _when taken in connection with the ' _
RO 8 LGP AT TWhE Ry Seraivsi & heosneattone with
of a nobile 5 term nal apparatus according to an
&fH G FRAPABY 1nge dgavsisens - | nvent i on; and Fig. 2
illustrates a flow by which the orientation is

det er figed lbasktusnraessl theofstdoicctronchy at k®bile
magnetic sensor and the tilt angle sensor. 10 BEST MODE

@ rOARRY | N6 O4A £ TEE Al MENT N FbJanl erdd Bl €S0 ENEhe

structure of a nobile termnal apparatus 1 according

@ stth t& MRd: HE AL L Of present invention. The nobile
pterrn'nal apparatas fEF§ a 15 small -sized electronic

I AL bi.| or a, personal data
o stant Cron Uernees: Fy Rl WEHER SRR et Lon
. t of the orientation and for applications
1%????%*’3%"@}?% ePaspd RNy 1T bpparéndetsctilgsdskiheed

in the art, however, that the nobile 20 term na
nagpstausSansey asdpthanytditheangieusenser.

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 provided 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

Z13-70003




10

15

20

25

suitable for its use. The nobile term nal apparatus 1
is provided with a processing unit 10, a detecting
unit 20, a position registeri/ng unit 30, a o
conmuni cating unit 32, a GPS 25 information acquiring

| 4 a I nfor mat.i o resenting unit 36. The _
@ﬁgiﬁéﬁ%gg%ﬁ??rZ%%ﬂuﬁLﬁk taQ2?§?7§&ﬁ%°Fr%©ne?iEarometrlc
sensor g, a tilt angle sensor 24, a barometric sensor
558 4t % t BHfePal 6P SeHsoF € 28enaRa 128 prasvd dedl pwovhded
the function of detecting the position, orientation
viid dihe t fgectipa pdsidetrct bygstbei pe suntitoBP oetehvasion
5 a user's input designating registration of a position
agid 2 reconds . t hEhenpok iiti on nes®t ¥t £RhgShowd) 30 £88cives
processing unit 10. The communicating unit 32 is

apm@éﬁkﬁiﬂwpﬁttH@sﬁ@ﬂ&ﬂﬂﬁgofe§9§HEﬁEﬁ%H'Hkvgtﬁogﬂtion and
on. Co

external server using radio transm ssi i cation

r&QJrRds bendopgpysi Rg, %amé?ncgf}ang%ﬁsis?l%‘wn-léheirgat e
information acquiring unit 34 recéives position _
PR el A B ShE ST o8, SE Eueks
O RFGEA (4L BT ARy & hoo BRRRA B8 St oant o

be corrected by the orientation information fromthe
CRRGAOE 1 SN%SF Roinpheadiur riemanpoission.andommunication
orientation can be determned accurately. The
mpyodessiane unsindOcaby euser drhem POSi b6hoN 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
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
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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information and the orientation information so that
they 20 suppl enent each other. Instead of using the
position information fromth& GPS satellite, the
processing unit 10 nay determine the current position

i L Qn, sed only on, t result o etection
?rcn%ﬁ#égﬁgﬁgggiﬁbe ﬁﬁ%lﬁ%.u%ﬁg B%f&ﬂﬁn%%ﬁ Bgﬁsénﬁﬂﬁfker
unj t 36 includes a .25 display and outputs the
AN FERTTOR PRocEcHcy WERYE Ofr bbesiigurREian Fa she
format adapted for an application. Z13-70003 8 The
YSHor mati on presenting unit 36 may include a speaker
and provide an audio output of the infornmation to the

user. TTiee meEgTeEtic sensor 22 deiteedisst bheeedidianrsi ONehal
5 conmponents of the earth's magnetic vector. Any type

copsaenaot s bﬂcth@IaiﬁtﬁdQN&@@@eﬁQESQ%Cﬁ%ﬂfﬂAnf?F%ﬁg of
or magnet or esi stance device, may be used. The

sand sy, SERSPhdifig & %ﬁd%ﬁé%@r@éhggrseQSﬂ%ff”d?géce or

detecting accel ération conponents ih at |e€ast

[ ' - f bly, the tilt angle sensaor, 24
m%gtectépt %%égngéﬁgﬁéﬁéﬁglI%%%e?%rﬁ?? hC Eﬁ%ﬂéhY%.aﬁﬂ%e
b tyj c. 26 detects an atnospherjc pressure,
HR e Cbipeh abGrE L Shoro e BRPREL 07 TARATEIFe.

The . detected tenperature is used to correct drift in
AGGEHRIS UBOR r 6PNPRESRAGN LT c2seheart22yvot Iskintdrisiangl e
sensor 24 and the baronetric sensor 26 due to

Prefeaedtly e théftilt angle sensor 24 detects three-
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)}. In 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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Fig. 2 illustrates a flow according to which the
orientation is determ ned based on results of detection
by the magnetic sensor 22 and%he tilt angle sensor 24.
20 The tilt angle of the magnetic sensor 22 is

d ed _on the three-dinensional acceleration
v T oo §ERTLRE by At STRE ARG 4 Sdai h S abt Seb) angle
In this c , _a_pitch angle and a roll angle are

208 S TABS g lo sthes b9 detedmiine the accurate
t hr ee- di nensi onal conponents 25 of the earth's nmagnetic
oFeEIdraysap) (STRe -pr Beassiatgorunfer subjrpers tithiee may be
conmponents of the earth's magnetic Z13-70003 9 vector

cag réeat dintat esingnsher metdwnt usf ngethe tfidrcbynghe and

the roll angle (S14), so as to determ ne the accurate

tempairiaiuea ¢&a6pr CBrreahid) fioie t £EBRNAL We dBYed€ion by
carried out using the result of detection by the 5

th@TRaral Wey BENSehs28 2WNUS, ﬂg& n%g:ﬁ#'ﬂe %fezqrﬁitrfﬁigﬁpgééatus

the tilt angle sensor 24 int e term na

a ratu C sed .to calculate the orientation.
lTﬁg%p?)eeSZ%?&di ﬁge%?%g’ﬁﬁﬁrtoecet& 5 ?Bl?gﬁgtﬁ?ﬂ‘hg}‘e present
.advant.age of the B result of detection so as to deliver
PR EMIGTb R TRS1698phPI AT UABPI PEXARGRIE R the

plication 1, the nobile termnal apparatus 1 is

Igeitdef vieheEhéonuset iaeh tof PrblbweretheTHotidwings
angl e sensor 24 detects the three-di nensiona
applications.

<Application 1>

In Application 1, the mobile terminal apparatus 1
is provided with the function of pedometer. The tilt
angle sensor 24 deﬁects 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 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
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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accel eration conponents in association with the

nmovenent of the nobile term nal apparatus 1.

Therefore, while the user catPying the nobile terninal
apparatus 1 is walking, the tilt angle sensor 24 not
¥ dep ect s the CC tigon _conponents ,
corr%%pond%ngggo%?%%ﬁﬁféﬁgsg 5P PERE i9E fEPfRaCLies

aratus_ 1 hut al so detects | ow_ frequenc
A P Er B e RIS TanTes noHaPnE Leg R mizsed sange is

novenment. The processing unit 10 subjects the result of
o fJd e ohobGores thihe weRr bsserddrinzy spedd eqieney
anal ysis so as to count the nunber of steps that the
Spserl 1A YDP031 10 itsakes) £ baseed onocace®lear airi Ofiscillation
conmponents of frequencies wthin a predeterm ned

frangendheippedeter Biynathd ageibs ofORGIGULEM €9 £AY%Chobile
the user's wal king speed. More specifically, it Is

tefilrGUr eglbbor §OUEr 1an @ﬂé'ﬂéﬁﬁgg%?%gﬁﬁg“e%ﬁ%q'HE%ist to

by the action of walking to the ermna

a t rm" i ng"_also.applies to  a case

R TR P8 B B 1Y R SR et el ot
ki.ng .a wal k. Osci || atjon caused by the action of

S&%l‘“’l%iyggt&l]?ﬁ%eanﬁﬁrh"e LM At hpPaFatseds kit e aotion of

dﬁ gcted as frequency conponents within the
WBr&d@erift nee Pahdée AsnmHarabbapparatmisndl cppaeat us
1l is intended to be carried by users as they walk,
dg$glsitiad yaoffraguanblyl eonpermémias appatat thel psedetermined
i nproved by allowi ng the nobile
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 compeonents. 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
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term nal apparatus 1 to have the function of counting
the 15 nunber of steps. <Application 2> In Application
2, the mobile terninal apparatiis 1 is provided Wi th
the function of a easy-to-use power 20 supply sw tch

1O ti a mmand. For_ex | e,
ﬁﬁﬁﬂgﬁ%ﬁﬂggéP gg&%vﬁﬁgﬁ¥heQ%%bP%§9ﬁ§4%r1? p%dggggtﬁs 1
h nd_shakes it, the tilt angl e .sensor. 24 etects .
pr% J]aefa’%%léﬂpﬁgr §é& °&&S 'er%‘??%nsgsﬁﬁéﬁérﬂ]sl.yﬂh%he processing
rocessing unit 10 determ nes that the nobile term na
Gpbhr bR EES100s odh &l anRavary sePplie adesteraingnto the
conmponents detected by the tilt angle sensor 24 exceeds
h@néﬁbdim@351mnpﬂaﬂﬂkﬂrﬁmgbetheasbml&A,amxrﬁgcpedsibqe to
performa predeterm ned process. Mre specifically,
deliee qir ocles sd hgectidion 1Qig urdswan eh goftf & PoweF ) SURPLYi ch
According to the three-dinensional tilt angle sensor

t¥e ddbiﬁep@§§th%lt%ﬁ%é%%@ﬁ& ih?sdkﬂﬁﬁéﬁN]iHQreg?WQy the
right or left) in which the nobile term nal apparatus

] n ek ef cessing unit. 10 ma

%ﬁﬂﬁ%t e o%%ggsggp ;ﬁ%&ﬁgfnofﬁg g%ﬁ&ﬁﬁﬁﬁfﬁ%ﬁtﬁ% dr ot
irection in ich.the apparatus is._ shaken. For .

d% ae%‘pcfler}gt%% Wel 'S TSP ey b LGRf TG ePRAr 2 bupels
urned on when the apparatus is shaken to the right

shﬁ&%ﬂﬂruﬁPQﬁ?x%m%ﬁeittP§ Feaieh seephy meit beTheonfigured

processing unit 10 may turn the power supply on or off
tenbe 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
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
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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accordance with the nunber of tines that the apparatus
is shaken. For exanple, the processing unit 10 nmay
turn on 15 or off the power sifpply when the apparatus
is shaken twice in a predeterm ned nunber of seconds

B Lk SR b TILE Fltone

gredet m _ned ny g seconds and turn off the power

appi? ?ﬁ% EBp r #ud MR Y9 shakld FRP&&Q|¥%¥mlnal
predet erm ned nunber of seconds. The turning on and off

appPagiRd WowermaYippEy cpg rgiey die aeranidedampltd dfottthethe
predet erm ned process. Alternatively, the

fpneddioer Mhed precessuppyl veswktelt and ahededsalecid®no £
of a selectable itemor execution of a command. By

eakbkowimg 2b ¢demandi | ewhenntha) rappal &t terhih@1b@pparatus
provided with the function of a easy-to- use power

1suBPkY soMpKdy PhediNg 1 £53+ HROG3, 2 f YACHIFoR & uting

a command, usability of the nobile tern1ge apparat us
jter aratus
sk eqﬁ?ﬁ%ﬁﬁcg‘??ﬁ%othﬁ@% 3RS Poverhold
upply .switch and the f of 5 executing a ]
tﬁ%ﬁqﬁﬁ&owefﬁ Pt het hBBi P é\ﬁﬁﬂ{é@ BPpRFEEESaPLY slafger in
provided with the function of pedoneter descrlbed in
L2ABBILi Ca@rort e 2pee preasiamiGrremershdrgectieat Ut bug
detection of shaking is preferably larger in |evel
nenma lt We ldcioed er diitom thipenewtt dethert Bunduibng o¥0
normal wal king. Wth this, both the function of
pedometer and the function 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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pedoneter and the function of a power supply switch are
usabl e. <Application 3> 15 In Application 3, the nobile
terminal apparatus 1 is provdidded with the easy-to-use
function of adjusting screen scroll. The processing

BPrkatd o Tefaht oty B i BEPLLE ERFEIMAL @mparatus 1

Mor. e speC|f|caIIy, the 20 processing unit 10 varies the
18crBET GBI FCSPERYNFAY - ac%&r F&tcle’ & € ht hAe sSpEGEN Reroll
of tilt angle. Further, the direction of screen scrol
aga i shd ndetiarmg heeni nthec seedanmay wrbvibe @i dgtdtomaot ion
tilt. Preferably, the screen scroll can occur in any
debidesitriedy i rectodis t25 tihec lph s spngdawit 116ft Bpd
right. The user is capable of scrolling a screen only

pbskiinlg Y gdhedevdrhenter Wyt or47—13sc309ﬁ§t1%h%0¥5¥@éé‘§s ing

1. Usability of the nobile term nal apparatus

uhquwe%m@énehxt uacaa%nV.ateTﬁ@S@S&ssgﬁg it 10

adj usting function e user may provide an in FUCtT on

[ atln a sc to _the oce sin uni, t
ag?égg%ng a;ﬁ%fei ﬁPﬁSg Bt qﬁnfe %r? 4t Fﬁe¥&ﬁx§é%}%g°f
unit 10 executes the function. The proceSS| unit 10
tidfudEsm e 2t o FnEped IR tidrrefcEheo lgngterminal

t||t froma reference orientation of the nobile
appagafials lappeearosnd eécar maiitatof poinet whfent ithee when
iggsruction 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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10 instruction for adjusting the scroll is given. For
exanpl e, the scroll may occur in one direction. Mire
specifically, the screen scréddl is perforned in
accordance with the direction of tilt. Wen the scrol

atﬁ a deS|red | ocation_is g?leted ser returns
t Eé’

h
aefe Bedi 1% fi 8P 2a 19 1m%5rf s}l’fswﬁgaeﬁm human

orientation. The scroll function may be turned off
MGRERYY @telﬁqlﬂerﬁg Pecungpuistus idee + HaR king déredfficult to

remai ns non-scrolled and wunchanged. 20 <Application 4>
idanppplyi ¢dtg ored, the nobile termnal apparatus 1 is

provided with the function of presenting position

i nf orhat donabayed iarh titee chaeslal i ahe Usesr fHOgiE0Brs the

finds applications in a variety of situations. For 25

p&¥afpbe, ome hesrkedr eaRmier e mositéofeehidalalapparatus
parked in a parking lot at facilities such as an

lamﬁﬁgﬁnghga ié’eLZ];?’rgQQQ% 3413 e ecoﬁegt% T893, of

shopplng mal However uman menory scure
ng it difficu to identi car.
A T
osition of a parked car in the npbile term na

t ﬁpéFéFE§C?E°WNéﬁFtH@S&§éPnpﬁéﬂ&§¢%@BaPﬂon TBe
registration of the position, the position registering
PupFessingecdiiesl 0 t hegi asergcttiien dwrrensi ppsdtion based

regi stration. The
on the instruction for position registration. In 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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processing unit 10 registers the current position based
10 on the instruction for position registration. In
this process, the processingaunit 10 al so registers an
altitude based on a result of detection by the

trjic ensor, 26. _Wen the user.returns taoward, the
T o oo 18T phPRT R TR RGO RG i W Ehis, “the
ovides information related to the registered

mE%’%i i GF T r kKPRPAEG T USe 1 i of mBePAR priegaitd g ubhe
36, based on the current position, the orientation and

UPRE [tick&herheopibeessipdig pankind0 nmay read map
information froman external server 20 via the
commuhheapbig tumint B3y hnde di apl ayia MBP wHYereBE1ivaN an
area that includes the current position and the

inpgisiod eth posstreorion FoH Sﬂt&gm_vs@érmﬁ ANty 4 00
presenting unit 36, so as to navigate the usér in a

p@é@@@bnqir@ﬂﬂé”h#?iﬂﬁogg ALy Wisp meading .3%?%%%% in

di mensi onal map information, the processing un

i dent.i fi the floor lLevel .in a multilevel self-parkin
t%%sasﬁ(%%%ﬂ:hg%% algg?cgasagd o’ RHE T 2yi Ef’@?ednalat i9%ide. “rhe
Wth this, the bile term nal, apparatus 1 i s capable
PHPCEEtdndy Whet tleFe¥dstRe Sposint i dMERCBHp kildE oMt ion on
position registering unit 30 may receive an 5 input of
the PASLtdaT ohl dbitvagi stlenigig wlepeef f Meccposittdso on the
This may prove useful for Miuslins who pray in
instruction for position registration, and indicates 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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the direction of Mecca at a specific tinme in a day. The
processing unit 10 registers, in a nenory, information

on the position (latitude, [éngitude) of Mecca, based

on the 10 instruction for position registration, and

L ndi,cat e the cca b arrqw, based on
DRI SET St T b nE ) OF SERT (31 Vi CAPAFigE anSie Sensor
|nfornat|on The position registering unit 30 may
2f ecellQEmar Livnp &t %*S%am R&r gc it AfesE bt Frg fdguration.
specific orientation. The 15 processing unit 10 in this
Thasesedy Maitivante ba disedeen a t¢enstebhaitioon cofteuding in
and/ or bad onens such as those defined in geomancy. As
adeateirkdd ditectusabi Lhtyecefd tdfe nbdwieg tGer@nnal vertically
apparatus 1 is inproved by presenting the 20

el BhghfRld At ¥eh heseggk pt %r&ﬁrmsyta@?llaa%%n@ t g e
regi stered position, the current position and

p%b@eg%gomn@el@rﬂ :Ekﬂq%ﬁ“ﬁeé&egﬁy ';,%g cafah display

onstellation in y on screen

Slt on. .inf tiLon .25 a the orje i,on
r|Q§f or r#gtrllc%r?nqﬁqP Dt DR&ELi 9 lfmc[orﬁ)t%,g; g@mopch ARV
different formats, of screen display, Z13-70003 16 based
LOntPRe WSEIUI® FtHebetfi & ﬁlwr{%etlwlmolahépe tegmdgral

24. Normally, a display has a rectangul ar
appAfrp§usatli-on ForTixampet e raghgamtr ace 2 Spyaynat 10 may

constellation extending in a lateral direction instead
seitehewhreg sdresm adveplegaWlhen 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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5 el ongated screen used in ordinary applications. The
processing unit 10 may switch between a vertica

di splay and a horizontal didplay of a constellation,
responsive to the user's action of tilting the nobile

term pal , apparatus 1. For_exanple, the processing unit
10 e 18 SPLERT AP EES oehh g, BpEPMhek YRRE ABBI Lé
termnal apparatus 1 is tilted froma normal position
agPlafagd@ &0 uarbideotairariger] tappaystysgraey ided with a
respect to any of the X Y and Z axes. Wth this, the
tustr acgd ceasniyosel ect 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 conbination. It is thus possible to expand
the capabilities of the nobile termnal apparatus 1 by
sof tware processes w thout adding any new hardware
structure to the nobile termnal apparatus 1. 25
| NDUSTRI AL USABI LI TY Z13-70003 17 As descri bed above,
the present invention is applicable to a nobile
term nal apparatus provided wth a
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tilt angle sensor. 18 CLAIMS 1. A nobile term na
apparatus conprising: a magnetic sensor detecting
t hree-di mensi onal 5 conponedBs of the earth's magnetic
vector; a tilt angle sensor detecting acceleration
conponents in at |east two g' gsions; and a processing
unit determ ning an ori entd hgﬁ by subjecting the
earth's magnetic vector conmponents 10 detected by the
magneti ¢ sensor to coordinate transformation, based on
a result of detection by the tilt angle sensor,
1whirBobitliee tmcessl ngppaira teeumanphies hogber of steps
that a user takes, based on accel erati on conponents,
det ecd aflagidbthy ke ddd tdatgteiagnsdireesid fniegstonads
within a predetermned range. 2. a nobile term nal

cGRPhahits CAMHHSI 8rt A ' BRERRNL SensdEtdetect i ng
t hr ee- di nensi onal 20 conponents of the earth's

magneg i'@iygcggg;lea sté'rléoﬁ_”@é’éeé?%g{ ARILLL L NG5 o )

accel eration onmponents in at [east two dinensions;

and a processi ni t._determi.ni ng an orientation by
cQlBPAERRy The Rt THOS RUGNETTE Lot ” coftflonent s 25

detected by the nagnetic_sensor to coordinate ,

t r anst RRRE PRI NFaded orfi @t ¢ BRUNL NGF ad’et%’t?rb’ﬁaByoflhé’Y

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 senscr, 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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Z13-70003 19 tilt angle sensor, wherein the processing
unit perfornms a predeterm ned process when any of the
accel erati on conmponents detedBed by the tilt angle
sensor exceeds a predetermned 5 threshold. 3. A nobile
ferm nal apparatus conpri sing: a magnetic sensor

L4kt e2PEAG Fﬁﬂﬁ??ﬁrﬁ%&?%h&l conponents of the earth's
magnetic vector; 10 a tilt angle sensor detecting
acceltdratPHACeE6APpSnatist ipeBforBase Pws dH sl nad;
and a processing unit determ ning an orientation by

psobgest whgnt leerearf ht se magretlies ateiciror coopporentss detected
detected by the nagnetic sensor to coordinate 15

by rensf ennrt iaeiyldasellson axcesdd Dfpeeteckirnnky the
tilt angle sensor, wherein the processing unit

tKlelepanpes a screen scroll speed in accordance with
the tilt angle determned froma result of detection
by the tilt angle sensor. 20 4. A nobile term na
apparatus conprising: a nmagnetic sensor detecting

3thg§e-gﬁnﬁn§EoQaL coggﬁgengs of the earth's magnetic
vedt dPOPLLE| FETIRgIat AF 2 HEEeCOMRF WY eration 25
conmponents in at |east two di nensions;

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 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

Z13-700C3
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a processing unit determ ning an orientation by

Z13- 70003 20 subjecting the earth's magnetic vector
conmponents detected by the Bfignetic sensor to

coordi nate transfornation based on a result of
detectlon by th tilt angle sensor; and 5 a gosition

syR}pStéPAng %aq%Qe$vTﬁ ngtiSer* st hpGPrEe Pt i ng
regi stration of a position, wherein the processing
defpe et edgbyt dhe MAIPREL €i ANSIPISEP oTPPHRINABEL
designating registration of the position and presents
tranf of oatnadn orgl dased oothe regidttercel] gsettdon b0 the
based on the determ ned orientation.
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 information related to the registered position,

based on the determined orientation.
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