US 20150265906A1
ao) United States

12) Patent Application Publication (o) Pub. No.: US 2015/0265906 A1

TAKEUCHI 43) Pub. Date: Sep. 24, 2015
(54) PORTABLE INFORMATION TERMINAL A6IB 5/00 (2006.01)
G0I1C 9/02 (2006.01)
(71)  Applicant: Seiko Epson Corporation, Tokyo (JP) (52) US.CL
L ) CPC . A63C 117227 (2013.01); A61B 5/6895
(2013.01); GOIC 19/00 (2013.01); A63C

(21) Appl. No.: 14/661,113 117222 (2013.01)

(22) Filed: Mar. 18,2015

(57) ABSTRACT
(30 Foreign Application Priority Data ) ) o )
A portable information terminal includes: a GPS receiver that
Mar. 19,2014 (JP) cecoveverivecenecrericans 2014-056098 receives a satellite signal, an pressure sensor that detects
Mar. 20,2014 (JP) cooovvvoeoeeceeeee. 2014-058504 ~ atmospheric pressure, anda control unit that computes aslope
at every position within a measurement section based on
Publication Classification satellite signal information from the GPS receiver, and atmo-
spheric pressure information that is based on a result of the
(51) Imt.ClL detection by the pressure sensor. Furthermore, temperature
A63C 11722 (2006.01) information that is based on a result of detection by the
GO1C 19/00 (2006.01) temperature sensor is generated at every position within the
GOIP 15/00 (2006.01) measurement section.

3‘\/\

e




Patent Application Publication  Sep. 24,2015 Sheet 1 of 10 US 2015/0265906 A1

FIG. 1



Patent Application Publication  Sep. 24,2015 Sheet 2 of 10 US 2015/0265906 A1

/ 1
¥ it : 174 '
3»-/*{/ _ §. e Tl e ‘
3 S
33~ : 232) .
/ o 20!
. N 7 11
///Jﬁ s

i .
S %“\"
&=
q 4 222
/\ .
TN
\\/ f 24
%
]
LA /\
A ]
11221
/ 4
/ (4\M
A
A y
" r
’ ’
™
\, ’
\ ’ ’
. ¥ ’
Y
2/ o g
’ 22
g %
5
. y
1]
21
4
" <?“\.m211
A
r A
A
’ ¥
y 4
o M

FIG. 2



Patent Application Publication  Sep. 24,2015 Sheet 3 of 10 US 2015/0265906 A1

FIG. 3



Patent Application Publication  Sep. 24,2015 Sheet 4 of 10 US 2015/0265906 A1

FIG. 4A




Patent Application Publication

Sep. 24,2015 Sheet 5 of 10 US 2015/0265906 A1

468
WIRELESS 467
46 1_ [OPS RECEPTION UNIT COMMUNICATION UNIT™
4671
4812\ 1| GPS ANTENNA ANTENNA b~
Y Y
AN 4672
-\ <l COMMUNICATION 1
GPS RECEIVER < MUNICA
462.___| ATMOSPHERIC
>~~~ " PRESSURE I > DISPLAY UNIT |42
SENSOR CONTROL UNIT
463~ | TEMPERATURE | . «| OPERATION |.._-43
SENSOR > BUTTON
POWER 469
464 ACCSEéIESR£;I0N - « SOURCE
CIRCUIT
465~.| GYROSCOPE | ,, 470
SENSOR > BATTERY
466~_-] MAGNETIC
SENSOR | 7|
i Y
SOUND 472
UNIT UNIT

FIG. 5



Patent Application Publication  Sep. 24,2015 Sheet 6 of 10 US 2015/0265906 A1

. START

START L~ 51
MEASUREMENT

IS ACCELERATION

1S EQUAL TO OR GREATER

THAN PREDETERMINED
VALUE?

YES

VIBRATION

IS INSTRUCTION
TO END MEASUREMENT
~JS PRESENT?

END 55
MEASUREMENT

Y

PERFORM | ~.-56
COMPUTING

f

PERFORM | —~_-S7
DISPLAY

IS INSTRUGTION
TO PRESERVE RESULT CF
COMPUTING IS

PRESENT?

PRESERVE RESULT|-~_~59
OF COMPUTING




Patent Application Publication  Sep. 24,2015 Sheet 7 of 10 US 2015/0265906 A1

FIG. 7



Patent Application Publication  Sep. 24,2015 Sheet 8 of 10 US 2015/0265906 A1

FIG. 8



Patent Application Publication  Sep. 24,2015 Sheet 9 of 10 US 2015/0265906 A1

FIG. 9



US 2015/0265906 A1

Sep. 24,2015 Sheet 10 of 10

Patent Application Publication

4] 5

(S33¥93Q)
J1ONY 3dO1S St

0Z

Ge

og

Ol ©Old

A—X

[ W] 3INVId NO IONVLSIA INTFWIAON

oSt 001

¥

INFNIFHNSVYIN I4OTS

ov-
GE~
oe-
Gc-
[w]
0z~ JONIHILHIC
JanuLv
z

]

oL~



US 2015/0265906 A1

PORTABLE INFORMATION TERMINAL

BACKGROUND
[0001] 1. Technical Field
[0002] The present invention relates to a portable informa-
tion terminal.
[0003] 2. Related Art
[0004] For example, as disclosed in JP-A-2003-236028, a

portable device is known that performs measurement by com-
puting an average slope, a maximum slope, and the like based
on data obtained by a GPS receiving device and displays a
result of the measurement on a display device.

[0005] However, in the portable device disclosed in JP-A-
2003-236028, there is a problem that, because the slope is
computed based on only the data from the GPS receiving
device, the slope at every micro-section or every time cannot
be measured with high precision.

SUMMARY

[0006] An advantage of some aspects of the invention is to
provide a portable information terminal with a high level of
convenience.

[0007] The advantage can be achieved by the following
application examples of the invention.

APPLICATION EXAMPLE 1

[0008] A portable information terminal according to this
application example includes: a control unit that computes a
slope at every position within a measurement section based
on satellite signal information and atmospheric pressure
information.

[0009] With the portable information terminal, a change in
the slope at every position within the measurement section
can be provided to a user. For this reason, convenience can be
improved. At this point, because the slope is computed using
the atmospheric pressure information as well as the satellite
signal information, the change in the slope can be computed
with high precision.

APPLICATION EXAMPLE 2

[0010] It is preferable that the portable information termi-
nal according to the application example further includes an
atmospheric pressure sensor that detects atmospheric pres-
sure, and the control unit generates the atmospheric pressure
information based on a result of the detection by the atmo-
spheric pressure sensor.

[0011] According to this configuration, with a compara-
tively simple configuration, high-precision atmospheric pres-
sure information can be obtained.

APPLICATION EXAMPLE 3

[0012] It is preferable that the portable information termi-
nal according to the application example further includes a
temperature sensor that detects temperature, the control unit
generates temperature information that is based on a result of
the detection by the temperature sensor, at every position
within the measurement section.

[0013] According to this configuration, with a compara-
tively simple configuration, high-precision temperature
information can be obtained. Furthermore, the temperature
information at every slope can be provided to the user. For this
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reason, for example, in a case where the user is a skier, the
temperature information can be utilized for selection of wax.

APPLICATION EXAMPLE 4

[0014] It is preferable that the portable information termi-
nal according to the application example further includes a
receiver that receives the satellite signal information.

[0015] According to this configuration, high-precision
positional information can be obtained in a comparatively
simple manner.

APPLICATION EXAMPLE 5

[0016] In the portable information terminal according to
the application example, it is preferable that the control unit
has a gravitational acceleration computing unit that computes
gravitational acceleration at every position within the mea-
surement section based on the satellite sighal information and
acceleration information.

[0017] According to this configuration, a change in the
gravitational acceleration at every position within the mea-
surement section can be provided to the user. For this reason,
for example, in a case where the user is a skier, the gravita-
tional acceleration information can be utilized for improve-
ment of sliding skill.

APPLICATION EXAMPLE 6

[0018] It is preferable that the portable information termi-
nal according to the application example further includes an
acceleration sensor that detects acceleration, and the control
unit generates the acceleration information based on a result
of the detection by the acceleration sensor.

[0019] According to this configuration, high-precision
acceleration information can be obtained in a comparatively
simple manner.

APPLICATION EXAMPLE 7

[0020] In the portable information terminal according to
the application example, it is preferable that the control unit
has a speed computing unit that computes speed at every
position within the measurement section based on the satellite
signal information, the atmospheric pressure information,
and any one of acceleration information and time informa-
tion.

[0021] According to this configuration, speed information
at every position within the measurement section can be pro-
vided to the user. For this reason, for example, in a case where
the user is a skier, the speed information can be utilized for the
improvement of the sliding skill.

APPLICATION EXAMPLE 8

[0022] Ttis preferable that the portable information termi-
nal according to the application example further includes a
time information generation unit that generates the time
information.

[0023] According to this configuration, high-precision time
information can be obtained in a comparatively simple man-
ner.

APPLICATION EXAMPLE 9

[0024] It is preferable that the portable information termi-
nal according to the application example further includes a
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vibration unit that vibrates in a case where at least one of
slope, gravitational acceleration, and speed is equal to or
greater than a set value.

[0025] According to this configuration, the information on
atleast one of the slope, the gravitational acceleration, and the
speed can be easily provided to the user while the measure-
ment is in progress.

APPLICATION EXAMPLE 10

[0026] It is preferable that the portable information termi-
nal according to the application example further includes a
display unit on which at least one of slope, gravitational
acceleration and speed is displayed.

[0027] According to this configuration, the information on
atleast one of the slope, the gravitational acceleration, and the
speed can be provided to the user while the measurement is in
progress or after the measurement is finished.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Theinventionwill be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.

[0029] FIG. 1 is a side view illustrating a stock (skiing
stock) on which a portable information terminal according to
an embodiment of the invention is mounted.

[0030] FIG. 2 is a cross-sectional view of the stock that is
illustrated in FIG. 1.

[0031] FIG.3isatopview (planview)ofanattachment that
is attached to the stock that is illustrated in FIG. 1.

[0032] FIGS. 4A and 4B are views illustrating the portable
information terminal that is attached to the stock that is illus-
trated in FIG. 1. FIG. 4A is a view when viewed from the
front, and FIG. 4B is a view when viewed from the rear.
[0033] FIG. 5is a block diagram illustrating a control sys-
tem of the portable information terminal that is illustrated in
FIGS. 4A and 4B.

[0034] FIG. 6 is a flowchart illustrating operation of the
portable information terminal in a slope measurement mode,
which is illustrated in FIGS. 4A and 4B.

[0035] FIG.7isaview illustrating an example 1 of display-
ing a result of measurement in the slope measurement mode
in the portable information terminal that is illustrated in
FIGS. 4A and 4B.

[0036] FIG.8isaview illustrating an example 2 of display-
ing a result of measurement in the slope measurement mode
in the portable information terminal that is illustrated in
FIGS. 4A and 4B.

[0037] FIG.9isaview illustrating an example 3 of display-
ing a result of measurement in the slope measurement mode
in the portable information terminal that is illustrated in
FIGS. 4A and 4B.

[0038] FIG.10is a view illustrating an example of display-
ing on an external device the result of the measurement by the
portable information terminal that is illustrated in FIGS. 4A
and 4B.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0039] A portable information terminal according to a suit-
able embodiment of the invention will be described below.
Moreover, a case will be described below in which the por-
table information terminal according to the invention is
mounted on a skiing stock. However, the portable information
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terminal is not limited to this, and, for example, may be
mounted on a uset’s body, such as a wrist, an arm, a waist, or
a head.

Stock

[0040] FIG. 1 is a side view illustrating the stock (skiing
stock) on which the portable information terminal according
to the embodiment of the invention is mounted. FIG. 2 is a
cross-sectional view of the stock that is illustrated in FIG. 1.
Moreover, in the following description, a grip side is referred
to as a “base end side”, and the opposite side of the stock is
referred to as a “tip side”. Furthermore, a longitudinal direc-
tion or axial direction of the stock is simply referred to as an
“axial direction”.

[0041] A stock 1 that is illustrated in FIG. 1 is a stock for
skiing that has a watch function. The stock 1 includes stock
main body 2, an attachment 3 that is attached to a base end
portion of the stock main body 2, and a portable information
terminal 4 that is mounted on the attachment 3.

Stock Main Body

[0042] Asillustrated in FIG. 2, the stock main body 2 has a
shaft 21 (pole) and a grip 22 (holding member) that is attached
to a base end portion of the shaft 21. Moreover, although not
illustrated, a ferrule member or a basket is attached to a tip
portion of the shaft 21 (an opposite-side end portion of the
grip 22).

[0043] The shaft 21, for example, is made of metal such as
aluminum, aluminum alloy, or composite material such as
carbon fiber-reinforced plastic. Furthermore, the shaft 21 has
a cavity portion 211 in the center in order to form a hollow
shape. Furthermore, the shaft 21 is formed such that its width
becomes smaller and smaller toward the tip side. Moreover,
the shaft 21 may be solid and the width may be fixed.

[0044] The grip 22 is attached to the base end portion of the
shaft 21. The grip 22 has a shape or a large-sized external form
that enables it to be gripped by a human hand. The grip 22, for
example, is made of rubber material, resin material, or elas-
tomer. Furthermore, the grip 22 has a cavity portion 221 with
an opening in the tip side direction in order to form a bot-
tomed cylindrical shape. The base end portion of the shaft 21
is inserted into the cavity portion 221. And the grip 22 is fixed
to the shaft 21 by a frictional force on an external surface of
the shaft 21.

[0045] Furthermore, a through hole 222 through which a
fitting bolt 23 passes is formed in a base end portion (bottom
portion) of the grip 22. A bolt 23 has a shank 231 and a head
232 provided to one end of the shank 231. A nut 24 is screwed
onto the shank 231 of the bolt 23, and the base end portion of
the grip 22 (bottom portion) and an elastic body 25 are
arranged between the head 232 and the nut 24. The elastic
body 25 is made of elastic material, for example, rubber
material, and is inserted into the cavity portion 211 in the base
end portion of the shaft 21. Then, by screwing the bolt 23 into
the nut 24, the elastic body 25 is pressed in the axial direction
and thus is enlarged in diameter (is enlarged in a perpendicu-
lar direction to the axial direction) so that the elastic body can
be deformed. Accordingly, the grip 22 is fastened to the shaft
by a frictional force due to crimping of inner circumferential
surfaces of the elastic body 25 and the shaft 21.

[0046] Moreover, according to the present embodiment, a
ready-made stock as the stock main body 2 can be used.
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Attachment

[0047] The attachment 3 is attached to the base end portion
of the grip 22 described above. The attachment 3 has a base
portion 31 (a second connection portion) that is brought into
contact with the grip 22, a mount portion 32 (a first connec-
tion unit) that is arranged on a side in a direction opposite to
the direction of the grip 22, of the base portion 31, and a
spacer portion 33 that is provided between the mount portion
32 and the base portion 31. The base portion 31, the mount
portion 32, and the spacer portion 33 each are made, for
example, of resin material. Then, the base portion 31, the
mount portion 32, and the spacer portion 33 are formed into
one piece. Moreover, the attachment 3 and the described-
above grip 22 may be formed into one piece.

[0048] The grip 22 is used in a state of being connected to
the base portion 31. The base portion 31 has a shape thatis flat
along a base end surface of the grip 22. Furthermore, a hole
311 s formed to be pierced through the base portion 31 in the
direction of the width of the base portion 31. The hole 311,
through which the shank 231 of the bolt 23 passes from the
base end side, has the same or a somewhat larger width than
the shank 231 ofthe bolt 23 described above, but has a smaller
width than the head 232. Then, the base portion 31 is fastened
to the grip 22 by the bolt 23, and s fixed to the shaft 21 and the
grip 22. By employing such a fixing method, the attachment
3 can be attached to a grip of a ready-made stock.

[0049] The mount portion 32 is supported on the base por-
tion 31 with the spacer portion 33 in between. The spacer
portion 33 extends toward the base end side from one portion
of an outer circumferential portion of the base portion 31.
Then, the mount portion 32 is connected to the base end
portion of the spacer portion 33.

[0050] Themount portion32 is used to connect the portable
information terminal 4. The mount portion 32, separated from
the base portion 31, is arranged, in the axial direction, side by
side along the base portion 31. Then, a space S, which has
such a size that a thumb F of a human hand H is accommo-
dated, is formed between the mount portion 32 and the base
portion 31.

[0051] Furthermore, the mount portion 32 has a shape that
is flat along the base portion 31. That is, the mount portion 32
has the flat shape, and is arranged with a flat surface of the
mount portion 32 being toward the direction along the axial
direction. Furthermore, the mount portion 32 has a concavity
portion 321 that has an opening in a direction opposite to the
direction of the base portion 31, and multiple protrusion
portions (nails) 322 (4 protruding portions according to the
present embodiment) that protrude inward from an end por-
tion of the opening of the concavity portion 321.

[0052] FIG. 3 is a top view (plan view) of the attachment
that is attached to the stock that is illustrated in FIG. 1.
[0053] Themultiple protrusionportions 322 are arranged to
be separated distances 323 from one another along a circum-
ferential direction of the concavity portion 321.

[0054] Furthermore, a lock member 34 is attached to the
mount portion 32 in such a manner that the lock member 34 is
rotatable about an axis portion 341. The lock member 34 is
rotatable in a direction in which the lock member 34
approaches or is separated from the portable information
terminal 4 mounted on the mount portion 32. Furthermore, a
nail portion 342 that is engaged with the mount portion 32 is
provided on an end portion in a direction opposite to the
direction of the axis portion 341, of the lock member 34. The
nail portion 342 is engaged with the mount portion 32, and
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thus a state (lock state) in which a regulation portion 343 of
the lock member 34 is brought into contact with the portable
information terminal 4 is maintained. In the lock state of the
lock member 34, the regulation portion 343 regulates rotation
of the portable information terminal 4 with respect to the
mount portion 32 in the opposite direction of an rotation
operation described below.

[0055] Furthermore, a hole 324 is formed to be pierced
through the center portion of the mount portion 32 in the
direction of the width of the mount portion 32. The hole 324
has a larger width than the head 232 of the bolt 23 described
above. In contrast, the bolt 23 can be installed through the
hole 324, or the connection to the installed bolt 23 can be
made with a tool.

Portable Information Terminal

[0056] FIGS. 4A and 4B are views illustrating the portable
information terminal that is provided to the stock that is
illustrated in FIG. 1. FIG. 4A is a view of the portable infor-
mation terminal when viewed from the front. FIG. 4B is a
view of'the portable information terminal when viewed from
the rear.

[0057] The portable information terminal 4 is a portable
information terminal in the form of a wrist watch. The por-
table information terminal 4, as illustrated in FIG. 4A,
includes a case 41, a display unit 42 that is provided on one
surface (front surface) of the case 41, and multiple operation
buttons 43 that are provided on a flank side of the case 41.
Furthermore, a band 44, which is used when worn on a user’s
arm, is detachably attached to the case 41. Moreover, the band
44 may be fixed to the case 41.

[0058] Thecase 41 has a hollow flat shape. The display unit
42 is provided on one flat surface side of the case 41, and a
connection portion 45 mountable on the mount portion 32 of
the attachment 3 described above, as illustrated in FIG. 4B, is
provided on the other flat surface side (the side in a direction
opposite to the direction of the display unit 42). The connec-
tion portion 45 has a convexity portion 451, and multiple
protrusion portions 452 (4 protrusion portions according to
the present embodiment) that protrude outward from a tip
portion of the convexity portion 451.

[0059] The connection portion 45 brings the multiple pro-
trusion portions 452 in engagement with the distances 323 in
the mount portion 32 described above and inserts the multiple
protrusion portion 452 into the concavity portion 321 deeper
than the multiple protrusion portions 322. Thereafter, by pet-
forming a rotation operation, the connection portion 45 aligns
the multiple protrusion portions 452 in terms of a position in
the circumferential direction, and thus mounts or fixes the
multiple protrusion portion on or to the mount portion 32.
[0060] FIG. 5is a block diagram illustrating a control sys-
tem of the portable information terminal that is illustrated in
FIGS. 4A and 4B.

[0061] As illustrated in FIG. 5, the portable information
terminal 4 has the display unit 42 (display panel 421), a GPS
reception unit 461 (time information generation unit), an
atmospheric pressure sensor 462, a temperature sensor 463,
an acceleration sensor 464, a gyroscope sensor 465, a mag-
netic sensor 466, a wireless communication unit 467, a con-
trol unit 468 (an inclination computing unit, a gravitational
acceleration computing unit, and a speed computing unit), a
power source circuit 469, a battery 470, a vibration portion
471, and a sound generation portion 472, and these are
accommodated in the case 41 describe above.
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[0062] The display unit 42 is configured to display various
pieces of information, whenever necessary, such as time
information, temperature information (outdoor temperature
information), atmospheric pressure information, azimuth
information, positional information, altitude information,
slope information, and timing information. The display unit
42, for example, is configured to include a display panel, such
as a liquid crystal panel or an organic electroluminescent
panel, and a drive circuit that drives the display panel.

[0063] The GPS receptionunit461 has a function of receiv-
ing a satellite signal transmitted from a GPS satellite using a
global positioning system (GPS) that is among a global navi-
gation satellite systems (GNSS) that use satellites. Further-
more, based on orbital information or time information that is
superimposed onto the satellite signal, the GPS reception unit
461 performs processing that computes a current position
(thatis, a current position of the portable information terminal
4) of the GPS reception unit 461 or time information, pro-
cessing that generates a precise timing signal (1 PPS) that is
updated every second, or the like.

[0064] TheGPSreceptionunit461hasa GPS receiver4611
and a GPS antenna 4612. The GPS receiver 4611, for
example, is configured to include a radio frequency (RF) unit
and a baseband unit. The RF unit, for example, is configured
to include a low noise amplifier (LNA), a mixer, a voltage
controlled oscillator (VCO), a phase locked loop (PLL) cir-
cuit, an IF amplifier, an intermediate frequency (IF) filter, an
A/D converter (ADC), and the like. The baseband unit, for
example, 1s configured to include a digital signal processor
(DSP), a central processing unit (CPU), a static random
access memory (SRAM), and a real-time clock (RTC). Fur-
thermore, connected to the baseband unit is a temperature
compensated crystal oscillator (TCX0O), a flash memory, or
the like.

[0065] The atmospheric pressure sensor 462 has a function
of detecting atmospheric pressure outside of the case 41. The
atmospheric pressure sensor 462, for example, is configured
to include a small-sized atmospheric pressure sensor (for
example, an MEMS-type atmospheric pressure sensor) that is
manufactured using a semiconductor technology. More spe-
cifically, for example, the atmospheric pressure sensor 462
includes a diaphragm unit that, when is under pressure, is
deformed in abent manner, and a distortion detection element
(for example, a piezo resistance element) that detects that the
diaphragm unit is bent. The diaphragm unit, for example, is
made of silicon. The distortion detection element, for
example, is a piezo resistance element.

[0066] Thetemperature sensor 463 has a function of detect-
ing temperature outside of the case 41. The temperature sen-
sor 463, for example, is configured to include a thermocouple,
a thermistor, or the like.

[0067] Theacceleration sensor464 has a function of detect-
ing acceleration that is given to the portable information
terminal 4, using three axes. The acceleration sensor 464, for
example, is configured to include an acceleration sensor ele-
ment that is manufactured using an MEMS technology.

[0068] The gyroscope sensor 465 has a function of detect-
ing angular speed that is given to the portable information
terminal 4, using three axes. The gyroscope sensor 465, for
example, is configured to include an angular speed sensor
element that is manufactured using the MEMS technology.

[0069] Themagnetic sensor 466 has a function of detecting
terrestrial magnetism using 2 axes or 3 axes. The magnetic
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sensor 466, for example, is configured to include a hall ele-
ment that detects magnetism and a signal processing circuit of
the Hall element.

[0070] The wireless communication unit 467 has a wireless
communication (transmission and reception) function. More
specifically, the wireless communication unit 467 has a func-
tion of wirelessly transmitting a result of detection by each of
the sensors described above, or information that is obtained
using the result of detection. Accordingly, the user can receive
and use information that is wirelessly transmitted from the
wireless communication unit 467, with a host (not illus-
trated), for example, such as a personal computer.

[0071] Furthermore, the wireless communication unit 467,
for example, additionally has a function of receiving infor-
mation from a sensor equipped with a wireless function,
which is worn on a user’s body. For example, a user’s body
motion (change in posture) can be detected by using an accel-
eration sensor, an angular speed sensor, or the like, as such a
sensor. Useful information can be obtained by individually
using a result of the detection, or combining the result of the
detection with different detection information.

[0072] The wireless communication unit 467 has an
antenna 4671 and a communication circuit 4672.

[0073] The antenna 4671 is not particularly limited, but is
made, for example, of metal material, carbon, or the like, and
has the form of a winding wire, a thin film, or the like.
Moreover, the antenna 4671 may be configured from one
antenna shared for transmission and reception, and may be
configured from two antennas that respectively correspond to
the transmission and the reception.

[0074] The communication circuit 4672, for example, has a
transmission circuit for transmitting an electromagnetic
wave, a modulation circuit that has a function of modulating
asignal to be transmitted, a reception circuit for receiving the
electromagnetic wave, and a demodulation circuit that
demodulates the signal that is received. Moreover, the com-
munication circuit 4672 may have a down converter circuit
that has a function of converting a signal frequency into a
smaller frequency, an up converter circuit that has a function
of converting the signal frequency into a larger frequency, an
amplification circuit that has a function of amplifying the
signal, and the like.

[0075] Thevibration portion 471 has a function of vibrating
the case 41 whenever necessary. Accordingly, the vibration
portion 471 is driven when a predetermined condition is sat-
isfied, and thus vibration from the vibration portion 471 can
be transferred to the user through the case 41, thereby noti-
fying the user that the predetermined condition is satisfied.
The vibration portion 471, for example, is configured to
include a motor to which a weight eccentrical toward an axis
portion is attached. Moreover, the vibration portion 471 may
be configured to include a piezoelectric element.

[0076] The sound generation portion 472 has a function of
generating sound that can be heard outside of the case 41
whenever necessary. Accordingly, sound is generated from
the sound generation portion 472 when a predetermined con-
dition is satisfied, and thus the user can be notified that the
predetermined condition is satisfied. The sound generation
portion 472 is configured to include an audio circuit and a
speaker.

[0077] The control unit 468 has a function of controlling
each unit of the portable information terminal 4. Specifically,
based on the information that is obtained from the sensor and
the like that is included in the portable information terminal 4,



US 2015/0265906 A1

the control unit 468 displays on the display unit 42 (display
panel 421) various pieces of information, such as time infor-
mation, temperature information (outdoor temperature infor-
mation), atmospheric pressure information, azimuth infor-
mation, positional information, altitude information, slope
information, and timing information, whenever necessary.
Furthermore, the control unit 468 has a function in which, by
operating the operation button 43, a type of or a display
format of information that is displayed on the display unit 42
is changed oran operational mode of the portable information
terminal 4 is switched. Furthermore, the control unit 468 has
a function in which at least one of the vibration portion 471
and the sound generation portion 472 is driven based on a
result of the detection by at least one sensor.

[0078] At this point, as the information that is displayed on
the display unit 42, the result of the detection by each sensor
may be displayed as is, and a result of performing computing
whenever necessary based on the result of the detection may
be displayed. For example, the time information is obtained
from an output from the GPS reception unit 461 or from a
result of the computing which is based on the output. The
temperature information is obtained from a result of the
detection by the temperature sensor 463 or from a resultof the
computing that is based on the result of the detection. The
atmospheric pressure information is obtained from a result of
the detection by the atmospheric pressure sensor 462 or from
a result of the computing that is based on the result of the
detection. The azimuth information is obtained from a result
of the detection by the magnetic sensor 466 or from a result of
the computing that is based on the result of the detection. The
positional information is made from latitude information,
longitude information, and altitude information. The latitude
information and the longitude information are obtained from
a result of the computing that is based on an output from the
GPS reception unit 461. The altitude information is obtained
from a result of the computing that is based on a result of the
detection by the atmospheric pressure sensor 462. The slope
information is obtained from a result of the computing that is
based on an output (the time information, the latitude infor-
mation, and the longitude information) from the GPS recep-
tion unit 461, a result of the detection (altitude information)
by the atmospheric pressure sensor 462. The timing informa-
tionis obtained from a result of the computing that is based on
an output (time information) from the GPS reception unit
461. These pieces of information are displayed on the display
unit 42 individually. Alternatively, combinations of two or
more pieces of information are displayed on the display unit.
Furthermore, a result of the detection by a certain sensor may
be corrected based on a result of the detection by a different
Sensor.

[0079] The control unit 468, for example, is configured to
include a central processing unit (CPU), a read only memory
(ROM), a random access memory (RAM), an input/output
(I/O) port, and the like.

[0080] The power source circuit 469 has a function of sup-
plying power from the battery 470 to electronic components
or electric circuits within the case 41 described above when-
ever necessary. The battery 470 is not particularly limited.
However, a primary battery such as a lithium battery, or a
secondary battery such as a lithium ion battery or a nickel-
metal hydride battery can be used as the battery 470.

[0081] Moreover, the power may always be supplied by the
power source circuit 469, but in a case where the portable
information terminal 4 has a power source switch, the por-

Sep. 24, 2015

table information terminal 4 may be powered on or off by
operating the power source switch. Furthermore, in a case
where the portable information terminal 4 has a power input
terminal, when the power is input from the power input ter-
minal, the power may be supplied from the power input
terminal, and the supply from the battery 470 may be stopped.
[0082] Because, with the stock 1 as described above, the
portable information terminal 4 can be mounted on the base
end portion of the grip 22, in a state where the user holds the
grip 22 in a grip, the information that is displayed on the
display unit 42 can be visually recognized in an easy manner,
thereby improving convenience. According to the present
embodiment, because the display unit 42 of the portable
information terminal 4 mounted on the mount portion 32 is
toward a direction opposite to the direction of the grip 22, in
a case where the length of the stock 1 is generally long, the
user can visually recognize the display unit 42 of the portable
information terminal 4 in an easy manner.

[0083] Furthermore, the user can remove the portable infor-
mation terminal 4 from the stock 1 (stock main body 2) and
carry the portable information terminal 4. In this respect,
convenience can be improved, and moreover, the portable
information terminal 4 can be prevented from being stolen.
Additionally, because the information that is obtained using
the result of the detection by the atmospheric pressure sensor
462 can be displayed, convenience for the user (particularly,
a skier, a mountain climber, or the like) can be improved.
[0084] Furthermore, because the stock 1 includes the GPS
receiver 4611 and the GPS antenna 4612, a satellite signal can
be received and information included in the satellite signal
can be used in the portable information terminal 4. For
example, precise positional information or time information
can be acquired and such information or information using
the information can be displayed on the display unit 42.
[0085] Furthermore, because the stock 1 includes the tem-
perature sensor 463 that detects temperature, temperature
information can be acquired, and such information or infor-
mation using the information can be displayed on the display
unit 42.

[0086] Furthermore, the space S that has an opening in the
lateral direction is formed between the mount portion 32 and
the grip 22, and the user enters his/her thumb F into the space
S in such a manner that the thumb F is placed on an end
surface of the grip 22 (grip end), and thus can hold the grip 22
in a grip.

[0087] Inaslopemeasurement mode, the portable informa-
tion terminal 4 that is configured as described above measures
a change in slope when the portable information terminal 4
moves from one point to another point (for example, when the
user is skiing). The slope measurement mode will be
described below.

[0088] FIG. 6 is a flowchart illustrating operation of the
portable information terminal in the slope measurement
mode, which is illustrated in FIGS. 4A and 4B.

[0089] First, after switching from a normal mode to the
slope measurement mode, measurement starts according to
an instruction to start measurement (Step S1). At this point,
the switching from the normal mode to the slope measure-
ment mode, and the instruction to start the measurement are
respectively performed by operating the operation buttons 43.
Furthermore, as the measurement, at least measurement by
the GPS reception unit 461 and measurement by the atmo-
spheric pressure sensor 462 are performed. According to the
present embodiment, in addition to the measurement
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described above, measurement by the temperature sensor 463
and measurement by the acceleration sensor 464 are pet-
formed. Furthermore, at this time, information that is
obtained by the measurement may be displayed on the display
unit 42 whenever necessary.

[0090] Next, it is determined whether or not acceleration
(gravitational acceleration) is equal to or greater than a pre-
determined value (a set value) (Step S2). In a case where the
acceleration is equal to or greater, vibration is produced and
proceeding to Step S4 takes place. In a case where the accel-
eration is not equal to or greater, the proceeding to Step S4
takes place without producing the vibration. At this point, the
determination of whether or not the acceleration is equal to or
greater than the predetermined value is made based on aresult
of the control unit 468 comparing a result of the detection
(gravitational acceleration information) by the acceleration
sensor 464 and the set value.

[0091] In Step S4, it is determined whether or not an
instruction to end the measurement is present. At this point,
the determination of whether or not the instruction to end the
measurement is present is made by the determination by the
control unit 468 of whether or not the instruction to end the
measurement is input by operating the operation button 43.

[0092] Then, inacase whereit is determined in Step S4 that
the instruction to end the measurement is not present, pro-
ceeding to Step S2 takes place. Accordingly, the measure-
ment continues to be repeatedly made at every predetermined
time (for example, at every one second) until the instruction to
end the measurement is present. Then, a result of the mea-
surement at every predetermined time is accumulatively
stored in a memory not illustrated.

[0093] On the one hand, in a case where it is determined in
Step S4 that the instruction to end the measurement is present,
the measurement ends (Step S5).

[0094] Thereafter, various computing tasks are performed
based on the result of the measurement (various pieces of
information that are stored when the measurement is per-
formed) (Step S6). Specifically, based on satellite signal
information (including orbital information and time informa-
tion) and atmospheric pressure information, the control unit
468 computes a slope at every position (for every micro-
section) within a measurement section (a section from a posi-
tion that is reached when the instruction to start the measure-
ment is present to a position that is reached when the
instruction to end the measurement).

[0095] At this point, as described above, the latitude infor-
mation and the longitude information are obtained based on
the satellite signal information, and the altitude information is
obtained based on the atmospheric pressure information.
Then, the slope at every position within the measurement
section is obtained by dividing the measurement section into
multiple micro-sections (a length of each section is approxi-
mately several meters) and by obtaining an averaged slope of
each of the multiple micro-sections based on the position
information (latitude, longitude, and altitude).

[0096] Furthermore, according to the present embodiment,
the control unit 468 computes gravitational acceleration at
every position within the measurement section based on the
satellite signal and the acceleration information. Addition-
ally, the control unit 468 computes speed at every position
within the measurement section based on the satellite signal
information, the atmospheric pressure information, the accel-
eration information, and the time information.
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[0097] 1Inacasewhere the obtained result of the computing
is displayed on the display unit 42 after ending the computing
(Step S7), it is determined whether or not an instruction to
preserve the result of the computing is present (Step S8), and
in a case where the instruction to preserve the result of the
computing is input, at least one of the obtained result of the
measurement and the obtained result of the computing is
preserved (stored) in the memory (not illustrated) (Step S9),
and then the processing ends. On the other hand, in a case
where an instruction to end the processing without preserving
the result of the computing is input, the processing ends
without preserving the result of the computing.

[0098] FIG. 7isaview illustrating an example 1 of display-
ing the result of the measurement in the slope measurement
mode in the portable information terminal that is illustrated in
FIGS. 4A and 4B. FIG. 8 is a view illustrating an example 2
of displaying the result of the measurement in the slope mea-
surement mode in the portable information terminal that is
illustrated in FIGS. 4A and 4B. FIG. 9 is a view illustrating an
example 3 of displaying the result of the measurement in the
slope measurement mode in the portable information termi-
nal that is illustrated in FIGS. 4A and 4B. Furthermore, FIG.
10 is a view illustrating an example of displaying on an
external device the result of the measurement by the portable
information terminal that is illustrated in FIGS. 4A and 4B.
[0099] Inthedisplay example 1in Step S7 described above,
for example, as illustrated in FIG. 7, a graph G1 is displayed
on the display unit 42. In the graph G1, a horizontal axis
indicates horizontal movement distances (movement dis-
tances in the horizontal direction X-Y), and a vertical axis on
the left side of FIG. 7 indicates altitude differences (move-
ment distances in the vertical direction 7), starting with a
measurement starting position, the vertical axis on the right
side of FIG. 7 indicates slopes, a plot a indicates the slopes,
and a solid line b indicates the altitude differences. In this
manner, in the graph G1, the slopes and the altitude differ-
ences can be displayed for every latitude and for every lon-
gitude.

[0100] Furthermore, in the display example 2 in Step S7
described above, for example, as described in FIG. 8, a graph
G2 is displayed on the display unit 42, In the graph G2, a
horizontal axis indicates horizontal movement distances
(movement distances in the horizontal direction X-Y), and a
vertical axis on the left side of FIG. 7 indicates temperatures,
the vertical axis on the right side of FIG. 7 indicates slopes, a
plot a indicates the slopes, and a solid line ¢ indicates the
temperatures. In this manner, in the graph G2, the slopes and
the temperatures can be displayed for every latitude and for
every longitude.

[0101] In the display examples 1 and 2, the switching is
possible, and a plane movement distance can be designated
on any display by moving an arrow gl by operating the opera-
tion button 43. Then, after the designation, as illustrated in
FIG. 8, the switching to a display G3 that is made from
various pieces of information in the designated plane move-
ment distance can be performed by operating the operation
button 43.

[0102] As described above, the result of the computing in
the slope measurement mode can be displayed on the display
unit 42.

[0103] Furthermore, in the portable information terminal 4,
the result of the computing can be transmitted to a device such
as an external smartphone or a personal computer using the
wireless communication unit 467 (refer to FIG. 5) described
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above. Accordingly, in the external device, for example, dis-
play as illustrated in FIG. 10 can be performed in a detailed
manner.

[0104] With the portable information terminal 4 described
above, because the slope at every position within the mea-
surement section is computed based on the satellite signal
information and the atmospheric pressure information, the
change in the slope at every position within the measurement
section canbe provided to the user (referto FIGS. 8 to 10). For
this reason, the convenience can be improved. At this point,
with the GPS receiver 4611 that is included in the portable
information terminal 4, high-precision position information
(the latitude information and the longitude information) can
be obtained in a comparatively simple manner. Furthermore,
because the atmospheric pressure information is generated
based on the result of the detection by the atmospheric pres-
sure sensor 462 that is included in the portable information
terminal 4, with a comparatively simple configuration, high-
precision atmospheric pressure information (altitude infor-
mation that uses the atmospheric pressure) can be obtained.
Then, because the slope is computed using the atmospheric
pressure information as well as the satellite signal informa-
tion, the change in the slope can be measured with high
precision.

[0105] Furthermore, with a comparatively simple configu-
ration using the temperature sensor 463, the high precision
temperature information can be obtained. Then, because the
temperature information that is based on the result of the
detection by the temperature sensor 463 is generated at every
position within the measurement section, the temperature
information at every slope can be provided to the user (refer to
FIGS. 8 and 10). For this reason, for example, in a case where
the user is a skier, the temperature information can be utilized
for selection of wax.

[0106] Furthermore, because the acceleration information
is generated based on the result of the detection by the accel-
eration sensor 464 that is included in the portable information
terminal 4, high-precision acceleration information can be
obtained in a comparatively simple manner. Then, because
the gravitational acceleration at every position within the
measurement section is computed based on the satellite signal
information and the acceleration information, the change in
the gravitational acceleration at every position within the
measurement section can be provided to the user (refer to
FIG. 9). For this reason, in a case where the user is a skier, the
gravitational acceleration information can be utilized for
improvement of sliding skill.

[0107] Furthermore, because the GPS reception unit 461
that is included in the portable information terminal 4 gener-
ates the time information, high-precision time information
can be obtained in a comparatively simple manner. Then,
because speed at every position within the measurement sec-
tion is computed based on the satellite signal information, the
atmospheric pressure information, the acceleration informa-
tion, and the time information, speed information at every
position within the measurement section can be provided to
the user (refer to FIG. 9). For this reason, for example, in a
case where the user is a skier, the speed information can be
utilized for the improvement of the sliding skill.

[0108] In this manner, by displaying at least one of the
slope, the gravitational acceleration, and the speed on the
display unit 42, the information on at least one of the slope,
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the gravitational acceleration, and the speed can be provided
to the user while the measurement is in progress or after the
measurement is finished.
[0109] Furthermore, according to the present embodiment,
in a case where the gravitational acceleration is equal to or
greater than a set value, because the vibration portion 471
vibrates, the gravitational acceleration information can be
easily provided to the user while the measurement is in
progress. Moreover, instead of the reporting through the use
of the vibration generated by the vibration portion 471, the
reporting through the use of the sound generated by the sound
generation portion 472 may be performed. Furthermore, the
reporting may be performed when the slope or the speed is
equal to or greater than a set value.
[0110] Theportable information terminal according to each
of the embodiments of the invention is described above, but
the invention is not limited to the embodiments. A configu-
ration of each unit can be replaced with an arbitrary configu-
ration that has the same function. Furthermore, another arbi-
trary constituent component may be added.
[0111] Theentire disclosure of Japanese Patent Application
No. 2013-198265, filed Dec. 10, 2013 is expressly incorpo-
rated by reference herein.
[0112] Theentire disclosure of Japanese Patent Application
No.2014-058504, filed Mar. 20, 2014 and No. 2014-056098,
filed Mar. 19, 2014 are expressly incorporated by reference
herein.
What is claimed is:
1. A portable information terminal comprising:
acontrol unit that computes a slope at every position within
a measurement section based on satellite signal infor-
mation and atmospheric pressure information.
2. The portable information terminal according to claim 1,
further comprising:
a pressure sensor that detects atmospheric pressure,
wherein the control unit generates the atmospheric pres-
sure information based on a result of the detection by the
pressure sensor.
3. The portable information terminal according to claim 1,
further comprising:
a temperature sensor that detects temperature,
wherein the control unit generates temperature information
that is based on a result of the detection by the tempera-
ture sensor, at every position within the measurement
section.
4. The portable information terminal according to claim 1,
further comprising:
a receiver that receives the satellite signal information.
5. The portable information terminal according to claim 1,
wherein the control unit has a gravitational acceleration
computing unit that computes gravitational acceleration
at every position within the measurement section based
on the satellite signal information and acceleration
information.
6. The portable information terminal according to claim 5,
further comprising:
an acceleration sensor that detects acceleration,
wherein the control unit generates the acceleration infor-
mation based on a result of the detection by the accel-
eration sensor.
7. The portable information terminal according to claim 1,
wherein the control unit has a speed computing unit that
computes speed at every position within the measure-
ment section based on the satellite signal information,
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the atmospheric pressure information, and any one of
acceleration information and time information.
8. The portable information terminal according to claim 7,
further comprising:
a time information generation unit that generates the time
information.
9. The portable information terminal according to claim 1,
further comprising:
avibration unit that vibrates in a case where at least one of
slope, gravitational acceleration, and speed is equal to or
greater than a set value.
10. The portable information terminal according to claim
1, further comprising:
a display unit on which at least one of slope, gravitational
acceleration and speed is displayed.
11. A portable information terminal comprising:
acase;

a pressure sensor that detects atmospheric pressure out-
side of the case;

a display unit on which time information, and informa-
tion that uses a result of the detection by the pressure
sensor are able to be displayed; and

aconnection portion that is provided to the case, and that
is mountable on a base end portion of a grip of a stock.

12. A stock comprising:

a shaft;

a grip that is arranged on one end portion of the shaft; and

amount portion that is provided on a base end portion of the
grip and on which a portable information terminal is able
to be mounted.
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