
US 20010007825A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0007825 A1 

Harada ct al. (43) Pub. Date: Jul. 12, 2001 

(54) PEDOMETER WITH GAME MODE (30) Foreign Application Priority Data 

(75) Inventors: Takahiro Harada, Kyoto (JP); Oct. 3, 1997 (JP) ..................................... .. 287967/1997 
Kazunobu Shimizu, Kyoto (JP) 

Publication Classi?cation 
Correspondence Address: 
Nixon & Vanderhye RC, (51) Int. Cl.7 ...................................................... .. A63F 9/24 
1100 N. Glebe Rd., 8th Floor (52) US. Cl. ................................................. .. 463/7; 463/36 
Arlington, vA 22201 (US) 

(57) ABSTRACT 
73 As' :N'tdC.Ltd. . . .. . 

( ) slgnee m en 0 0 ’ An ob]ect of the present invention is to provide a neW 

(21) APPL NO: 09 /791’880 pedometer With game mode Which can be used as a game by 
a child to get some exercise such as Walking and/or running 

(22) Filed; Feb 26, 2001 Without reluctance. When a vibration is detected by a 
vibration detector, the count values of a step-number counter 

Related US, Application Data and an integrating counter are incremented, and thereby a 
display state of a character displayed on an LCD is varied 

(63) Continuation of application No. 09/161,990, ?led on based on the count values of step-number counter and/or the 
Sep. 29, 1998, noW Pat. No. 6,213,872. integrating counter. 

122 124 1,26 
2 g , A 

L~~121 

1 I; q): \ 1) 
(133 131 132 134 135 

‘F 

13 



Patent Application Publication Jul. 12, 2001 Sheet 1 0f 14 US 2001/0007825 A1 

- 1o 

Flg.1 12? 12\412)51/26 ‘ 
r \ ( 1 1 12 

$11 1:21;: 1 1:11;: ilié if 
11/» T ''''''' “"1 

~121 

-/1 23 

‘133 131 132 134 135 
T 

1 3 

F 1g. 2 25 
J- Reference 
0 (‘r Clock 28 

1 3 / ~20 

/ ~ 
'1} o O @ ~21 
== CPU A Display N 26 

Vibration A) Core ' HAM 

Detector ' U’ 

3 F % LCD 24 Driver 27 

224" ROM RAM *23 g k 

/ LCD ~12 
EC 





Patent Application Publication Jul. 12, 2001 Sheet 3 0f 14 US 2001/0007825 A1 

AM 6:00 

Munch 
Munch 

One,Tw0 
Three, Four 

AM 6:05 

AM 7:00 

AM 9:00 

400 260 

AM1200 

600 



Patent Application Publication Jul. 12, 2001 Sheet 4 0f 14 US 2001/0007825 A1 

PM 1:00 

900 

‘Fme 1200 Click 

PM 9:00 

'1 {35/ {E53 
1600 



Patent Application Publication Jul. 12, 2001 Sheet 5 0f 14 US 2001/0007825 A1 

Fig. 7 

( Power ON i 

Key input or icon designation 
S1 

S2 
Processing before counting step number 

(Time setting, reset of step-number counter etc.) 

s3 ‘ 

Step-number counting processing 
S4 

Control character-display based on time into 

S5 

Control character-display based on 
step-number data 

(Step-number counter and/or integrating counter) 

S6 
Update various parameters according to 

growth of character 
87 

Update time info 



Patent Application Publication Jul. 12, 2001 Sheet 6 0f 14 US 2001/0007825 A1 

Fig. 8 



Patent Application Publication Jul. 12, 2001 Sheet 7 0f 14 US 2001/0007825 A1 

— - SH Fig. 9 
Hardware reset I 

$12 I 
ini?al input screen 

display (Icon display) 

Any 
key input or icon 

designation 

S13 

S15 
Set time info in 
clock counter 

Set alarm time 
into in alarm 
time register 

Reset 
-button ON 

S18 

S19 
Set data of step 
number counter in 

backup register 

$20 | 
Reset step- Display integrated 

number counter count value 

Instructed 

l l 

@t 



Patent Application Publication Jul. 12, 2001 Sheet 8 0f 14 US 2001/0007825 A1 

Fig.10 
- Fi .1OA Fig. 10A 9 

Fig.10B 

('9 
S23 

Display character-state in 
relation to time based on 

value of step-number counter 

or integrating counter and 

time 

824 
Detect vibration ? N_O 

S25 YES 

increment step-number S26 NO 

counter and integrating Vibration for more than NO 
counter given period 

(2 
S27 YES 
Display state of case for no 

vibration for more than given 

period (Crooked state etc.) 



Patent Application Publication Jul. 12, 2001 Sheet 9 0f 14 US 2001/0007825 A1 

$28 of changes in 
step-number counter per 
unit time is more than 

given value 

S31 s29 ‘ 
Display state of case where 

the amount is more than 

given value (Running) 

Display state of case where 

the amount is less than 

given value (Walking) 

532 
N 0 

S33 YES 
Display state applied after 

given value stops 
amount of changes exceeding 

to vary display state 
based on value of 

integrating 
counter? 

$35 
I Display new state 

S36 
NO 

S37 YES 
Set value of step-number 
counterfor previous day in 

backup register 
______l 

S30 NO 

YES 



Patent Application Publication Jul. 12, 2001 Sheet 10 0f 14 US 2001/0007825 A1 

Fig. 1 1 

( Power ON ) 

Key input or icon designation 
S1 

S2 
Processing before counting step number 

(time setting, reset of step-number counter etc.) 

S3 ‘ 

Step-number counting processing 
83a 

Watt counting processing 

84 
Control character-display based on time info 

85 
Control character~display based on 

step-number data 
(Step-number counter and/or integrating counter) 

85a 
Instructed to use watt? 

85b 
Play game or control character-display 

based on used watt 

S6 ‘ 

Update various parameters according to 
growth of character 

S7 
Update of time into 



Patent Application Publication 

Fig. 12A 

0) 
7 

S23 

Jul. 12, 2001 

Display character-state in 
relation to time based on 

or integrating counter and 

time 

value of step-num ber counter 

A 

$24 _ _ 

Detect vibra’non ? 

S25 
Increment step-number 
counter and integrating 

counter 

S40 

Sheet 11 0f 14 US 2001/0007825 A1 

Fig.12 
Fig.12A 

Fig.12B 

No 

vibration for more than 

given period 

S26 

327 
Watt counter processing Display state of case for no 

vibration formore than given 

period (Crooked state etc.) 

I_____, 



Patent Application Publication Jul. 12, 2001 Sheet 12 0f 14 US 2001/0007825 A1 

Fig. 128 

$28 of changes in 
step-number counter per 
unit time is more than 

given value 

s31 s29 ‘ 
Display state of case where Display state of case where 

the amount is more than the amount is less than 

given value (Running) given value (Warking) 

$32 The $30 The 
amount is 0 amount is 0 

Display state applied after 
amount of changes exceeding 

given value stops 
C 

Necessary 
to vary display state 
based on value of 

integrating 
counter? 

$35 
I Display new state 1 

S36 

Set value of step-number 
counterfor previous day in 

backup register 
________l 



Patent Application Publication Jul. 12, 2001 Sheet 13 0f 14 US 2001/0007825 A1 

Fig. 13A 

Fig. 135 

Fig. 130 

Fig. 130 



Patent Application Publication Jul. 12, 2001 Sheet 14 0f 14 US 2001/0007825 A1 

Fig. 14 

(Watt counter processir® 

S41 Value of 
step-number counter is 
more than or equal 

S42 
Increment watt counter by 
onefor each of 20 in 
step-number counter 

Instructed to 

use watt? S48 NO 

349 YES 

Decide wattage to be 
used as present 

Decrement watt counter by 850 I 
wattage equivalent to number Dlsplay Pleased Pattern of 

of times game is p|ayed character based on used 

wattag e 

S51 1 
Become closer friends with 

character based on used 
wattage 

Decrement watt counter by $52 I 
wattage decided with game Decrement watt counter 

result by used wattage 

V 

‘ Return ) 



US 2001/0007825 A1 

PEDOMETER WITH GAME MODE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to pedometers With game 
mode and, more speci?cally, to a pedometer With game 
mode Which varies an image of a character or a scene 

displayed thereon for a game based on its count value. Thus, 
the pedometer can be used as a game With enjoyment even 
by a child. 

[0003] 2. Description of the Background Art 

[0004] It is to be noted that recently, the number of 
playgrounds for children decreases in toWns, causing the 
children Who do not get enough exercise to increase in 
number. Resultantly, it becomes a social problem that the 
number of fat children and the children suffering from 
symptoms of geriatric-diseases is groWing. It is Well knoWn 
that Walking is most effective for solving the shortage of 
exercises. HoWever, Walking itself is too monotonous and 
Weary exercise even for an adult to continue, much more for 
a child. 

[0005] To encourage a person for overcoming such 
monotony and Weariness in Walking, provided are conven 
tional pedometers Which simply indicate the number of steps 
the Walker has taken. Conventional pedometers are simply 
used to count the number of steps When a person takes a 
Walk for the sake of health, and to indicate the counted step 
numbers. Some of the conventional pedometers have aux 
iliary modes such as calculating the consumed calorie of the 
Walker based on step-number data. HoWever conventional 
pedometers, even With such auxiliary mode, lack every 
entertainment elements, so that no child may take pleasure 
in using it. The children might not be motivated to Walk or 
run by the conventional pedometers for adults. For this 
reason, a pedometer capable of being used With enjoyment 
even by a child is desired. 

SUMMARY OF THE INVENTION 

[0006] The present invention has been made to solve the 
above-described conventional problems. A?rst aspect of the 
present invention, a pedometer With game mode used by 
being attached to a part of a user’s body for displaying the 
number of steps according to a Walk taken by the user, 
comprises: 
[0007] vibration detector for detecting a vibration created 
by the user’s Walk; 

[0008] counter for counting at least an output of the 
vibration detector to obtain the number of steps; 

[0009] step-number display for displaying a count value of 
the counter as step-number information; 

[0010] character display for displaying a character for a 
game; and 

[0011] character-display controller for controlling a dis 
play state of the character displayed on the character display 
so as to vary the state based on at least the count value of the 
counter. 

[0012] As apparent from the above, according to the ?rst 
aspect of the present invention, it is possible to control the 
character image based on the number of Waking steps. 
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[0013] According to a second aspect, in the ?rst aspect of 
the present invention, a pedometer With game mode, 
Wherein the character-display controller includes: 

[0014] character-display-variation-data generator for gen 
erating data to vary the display state of the character for the 
game, and 

[0015] modi?cation-data supplier for supplying data 
Which adds a different modi?cation to the display state of the 
character that the character-display-variation-data generator 
made, based on the count value of the counter. 

[0016] As apparent from the above, according to the 
second aspect of the present invention, it is possible to 
further modify the display state of character based on the 
number of Walking steps. 

[0017] According to a third aspect, in the third aspect of 
the present invention, a pedometer With game mode, 
Wherein the character display controller includes: 

[0018] character-display-variation-data generator for gen 
erating data to vary the display state of the character for the 
game, and 

[0019] modi?cation-data supplier for supplying data 
Which adds a different modi?cation to the display state of the 
character that the character-display-variation-data generator 
made, With using the count value of the counter as random 
data. As apparent from the above, according to the third 
aspect of the present invention, it is possible to modify the 
display state of character based on the number of Walking 
steps at random. 

[0020] According to a fourth aspect, in the second aspect 
of the present invention, a pedometer With game mode, 
further comprises time data generator for generating time 
data, 
[0021] Wherein the modi?cation-data supplier varies the 
display state of the character based on the time data and the 
count value of the counter. 

[0022] According to a ?fth aspect, in the ?rst aspect, a 
pedometer With game mode, Wherein the character-display 
variation-data generator includes: 

[0023] game-program storage for storing programs 
capable of displaying a character for a plurality of games, 

[0024] processor for executing one selected program from 
among the programs for character display for the plurality of 
games stored in the game-program storage, and 

[0025] program selector for selecting any one of programs 
from among the plurality of game programs stored in the 
game-program storage, based on the count value of the 
counter. 

[0026] According to a sixth aspect, in the ?rst aspect of the 
present invention, a pedometer With game mode, further 
comprising a reset sWitch for resetting the step-number 
information by the user’s operation, Wherein 

[0027] 
counter, 

[0028] the ?rst counter resets its count value in response to 
the operation of the reset sWitch, and counts the output of the 
vibration detector Which is received thereafter to obtain the 
number of steps, 

the counter includes a ?rst counter and a second 
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[0029] the step-number display displays the count value of 
the ?rst counter, 

[0030] the second counter accumulatively counts the out 
put of the vibration detector to obtain an accumulated value 
of the number of steps, and 

[0031] the character-display controller controls the display 
state of the character displayed on the character display so 
as to vary the state based on the count value of the second 
counter. 

[0032] According to a seventh aspect, in the ?rst aspect of 
the present invention, 

[0033] a pedometer With game mode, further comprises a 
reset sWitch for resetting the step number information by the 
user’s operation, 

[0034] Wherein the counter includes a ?rst counter and a 
third counter for counting the output of the vibration detec 
tor to obtain the number of steps; 

[0035] the ?rst counter resets its count value in response to 
the operation of the reset sWitch, then counts the output of 
the vibration detector Which is received thereafter to obtain 
the number of steps, and makes the step-number display 
display its count value; 

[0036] the third counter increments its count value each 
time the count value of the ?rst counter increases by a 
predetermined value; and 

[0037] the character display is for displaying a virtual pet 
and capable of varying representation of the virtual pet 
according to a plurality of patterns; 

[0038] the pedometer With game mode further comprises 
a control sWitch controller, for selecting and inputting a 
desired count-value data to be given as a present to the 
virtual pet Within the value counted by the third counter, 
Wherein 

[0039] the character-display controller controls an expres 
sion of the virtual pet displayed by the character display so 
as to vary the expression based on the count value data 
selected, inputted and given by the operation of the control 
sWitch. 

[0040] According to an eighth aspect of the present inven 
tion, a pedometer With game mode used by being attached 
to a part of a user’s body for displaying the number of steps 
according to a Walk taken by the user, comprises: 

[0041] vibration detector for detecting a vibration created 
by the user’s Walk; 

[0042] counter for counting at least an output of the 
vibration detector to obtain the number of steps; 

[0043] step-number display for displaying a count value of 
the counter as step number information; 

[0044] character display for displaying a virtual pet for a 
game; and 

[0045] character-display controller for controlling a 
behavior state of the virtual pet displayed on the character 
display so as to vary the state based on at least the count 
value of the counter. 
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[0046] According to a ninth aspect, in the eighth aspect of 
the present invention, a pedometer With game mode, further 
comprises time data generator for generating time data, 
Wherein 

[0047] the character-display controller controls a ?rst dis 
play state to make the virtual pet behave in connection With 
time based on the time data and a second display state to 
make the virtual pet behave based on the count value of the 
counter differently that it behaves in connection With time. 

[0048] According to the a tenth aspect, in the eighth aspect 
of the present invention, a pedometer With game mode, 
further comprises a reset sWitch for resetting the step 
number information by the user’s operation, Wherein 

[0049] 
counter, 

[0050] the ?rst counter resets its count value in response to 
the operation of the reset sWitch, and counts the output of the 
vibration detector Which is received thereafter to obtain the 
number of steps, 

[0051] the step-number display displays the count value of 
the ?rst counter, 

[0052] the second counter accumulatively counts the out 
put of the vibration detector to obtain an accumulated value 
of the number of steps, and 

[0053] the character-display controller controls the display 
state of the character displayed on the character display so 
as to vary the state based on the count value of the second 
counter. 

the counter includes a ?rst counter and a second 

[0054] According to the eleventh aspect, a pedometer With 
game mode used by being attached to a part of a user’s body 
for displaying the number of steps according to a Walk taken 
by the user, comprises: 

[0055] vibration detector for detecting a vibration created 
by the user’s Walk; 

[0056] counter for counting an output of the vibration 
detector to obtain the number of steps; 

[0057] step-number display for displaying a count value of 
the counter as step-number information; 

[0058] character display for displaying a character for a 
game; 

[0059] a control sWitch for game operation; and 

[0060] character-display controller for controlling a dis 
play state of the character displayed on the character display 
so as to vary the state, 

[0061] 
[0062] character-display-variation-data generator for, 
When receiving instructions to start the game With the 
operation of the control sWitch, generating data to vary the 
display state of the character for the game and varying the 
display state according to the operation of the control sWitch, 
and 

[0063] counter for counting the number of times the game 
can be played Whenever detecting that the count value of the 
counter is more than or equal to a given value to permit game 
play, then decreasing the number for game play for each of 

the character-display controller including: 
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the instructions to start the game, and thereby activating the 
game play Within the number of times the game can be 
played. 
[0064] Therefore, an object of the present invention is to 
provide a novel pedometer With game mode Which can be 
also used as a game With enjoyment even by a child and 
therefore used as one of amusement. 

[0065] Another object of the present invention is to pro 
vide a pedometer With game mode With Which a child can 
get exercise such as Walking and/or running Without reluc 
tance and With looking forWard to seeing the increasing 
amount of exercise. 

[0066] The present invention is a pedometer used by being 
attached to a part of a user’s body for displaying the number 
of steps according to a Walk taken by the user, including 
vibration detecting means for detecting a vibration created 
by the user’s Walk, counting means for counting an output 
of the vibration detecting means and thereby obtaining the 
number of steps, step-number display means for displaying 
a count value of the counting means as step-number infor 
mation, character display means for displaying a character 
for a game, and character-display control means for con 
trolling a display state of the character displayed on the 
character display means so as to vary the state based on the 
count value of the counting means. 

[0067] According to an embodiment of the present inven 
tion, the character to be displayed for the game is a living 
thing, for example, a person, a dog, a cat and the like, or a 
virtual pet such as an imaginary creature like a monster. The 
pedometer according to the present embodiment varies a 
display state of the character according to step-number 
information or information relating to the number of steps 
(for example, entire or a part of integrated-value information 
about the number of steps). 

[0068] According to another embodiment of the present 
invention, a pedometer With game mode includes means for 
generating clock information or present time information, 
and varies the behavior or gestures of a character based on 
the information relating to time. Thus, it is possible to 
provide the character With variations different from those 
based on the step-number information. 

[0069] The present invention can realiZe a neW pedometer 
With game mode Which can be used as a game even by a 
child and used as one of amusement. 

[0070] Accordingly, a child having the pedometer accord 
ing to the present invention does some exercise such as 
Walking or running With using the pedometer as a game, so 
that the child can secure the amount of exercise required in 
a day With looking forWard to seeing the increasing amount 
of exercise and thus improve his/her health. 

[0071] These and other objects, features, aspects and 
advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0072] FIG. 1 is a graph shoWing an appearance of a 
pedometer With game mode according to an embodiment of 
the present invention; 
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[0073] FIG. 2 is a block diagram shoWing a construction 
of the pedometer of FIG. 1, 

[0074] FIG. 3 is a graph in assistance of explaining a 
memory map of Working RAM and display RAM of FIG. 2; 

[0075] FIG. 4 is a side vieW shoWing a vibration detector 
of FIG. 2; 

[0076] FIGS. 5 and 6 are graphs shoWing examples of 
game images displayed by the pedometer With game mode 
of FIG. 1; 

[0077] FIG. 7 is a ?oWchart shoWing an operation of the 
pedometer With game mode of FIG. 1; 

[0078] FIG. 8 is a graph shoWing an example of game 
character images displayed on the pedometer With game 
mode according to the present invention; 

[0079] FIGS. 9, 10A, and 10B are graphs forming a 
?oWchart shoWing operations performed by the pedometer 
With game mode according to the present invention; 

[0080] FIG. 11 is a flow chart similar to FIG. 7, but three 
steps With respect to Watt are added thereto; 

[0081] FIG. 12 is a ?oWchart similar to FIG. 10, but a 
sub-routine With respect to Watt is added thereto; 

[0082] FIGS. 13A, 13B, 13C, 13D, and 13E are graphs 
shoWing an example of display images shoWing various 
state of a virtual pet; and 

[0083] FIG. 14 is a ?owchart shoWing the operation of sub 
routine of FIG. 12. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0084] In FIG. 1, an appearance of a pedometer With game 
mode (hereinafter, referred to as a “pedometer”) according 
to an embodiment of the present invention is shoWn. The 
pedometer 10 includes a main screen 12 mainly constructed 
by a Liquid Crystal Display (hereinafter, referred to as an 
“LCD 12”) located on the front-side surface of a housing 11, 
and a control section 13 formed beloW the LCD 12. 

[0085] The LCD 12 is a dot-matrix type display, and is 
provided With a game image display screen 121 in a large 
area thereof. The game image display screen 121 (sic 
section) is used for displaying a character or a ?gure. The 
LCD 12 is further provided With a clock image display 
section 122 above the game image display screen 121 for 
displaying time, and a step-number image display section 
123 beloW the game image display screen 121 for displaying 
the number of steps. More preferably, in appropriate posi 
tions around the game image display screen 121, provided 
are icons 124, 125, 126 and the like Which are manipulated 
by a user to designate different input modes. 

[0086] For example, the icon 124 is a mark displayed on 
the screen to represent “a set time information” With Which 
the user can set an time information and input that set time 
information into the pedometer 10. Similarly, the icon 125 is 
a mark representing “an alarm time” for the user to set an 
alarm time. The icon 126 is a mark representing “a game 
mode” for the user to select a game mode in Which the user 
(a player) can play a game independently of step-number 
data and/or time data. 
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[0087] The control section 13 includes a reset button 131, 
a start button 132, a direction-instructing sWitch 133 for 
giving instructions on selection of an icon or transfer of a 
character in the game mode, and behavior sWitches 134 and 
135 for giving instructions on the behavior of the character. 

[0088] In addition, in the housing 11 is accommodated an 
electric circuit substrate containing a one-chip microcom 
puter and various electronic components shoWn in FIG. 2 
Which Will be described soon later. Moreover, on the back 
side of the housing 11 is formed a hook for hooking the 
pedometer on a user’s belt or the like to be attached to the 
body, in the same manner as in conventional pedometers. 

[0089] In FIG. 2, a block diagram of an electric circuit 
substrate incorporated in the pedometer 10 is shoWn. A 
circuit EC includes a one-chip microcomputer 20. The 
one-chip microcomputer 20 is comprised of a CPU core 21, 
a read only memory (ROM) 22, and random-access memory 
(RAM) 23. ROM 22 stores the folloWing programs in a 
non-revisable mode. Those programs, for eXample, includes 
a clock display program, an alarm generation program, a 
step number calculating and display program, a step number 
accumulation, and a game program for displaying images 
based on various information including present time, step 
number, accumulated-step-number, and the like. 

[0090] The game program contains, for eXample, data of 
characters shoWn in FIGS. 5, 6 and 8 each displayed in the 
game mode, and a program Whose operation ?oW charts are 
shoWn in FIGS. 7, 9 and 10 for controlling the display of 
those characters’ images. Further, the game program may be 
a program for varying the displayed images representing the 
game state independently of the present time or the step 
number. For eXample, a program for a mini-game such as a 
slot machine and a fortunetelling game are also possible. 

[0091] RAM 23 is used as a Working memory or a register 
for temporarily storing various data Which is required When 
the pedometer 10 is used as a clock, a pedometer, or a game 
machine. The details of RAM 23 Will be described later With 
reference to FIG. 3. 

[0092] To the CPU core 21 are connected each of sWitches 
or buttons 131 to 135 included in the control section 13, and 
a vibration detector 24. In addition, to the CPU core 21 is 
connected as required a hardWare reset sWitch 25 in order for 
the user to initial clear (cold reset) RAM 23 and display 
RAM 26 at the start of usage of the pedometer 10. The CPU 
core 21 performs processing according to the programs in 
response to the input from the sWitches and the vibration 
detector 24, and further generates the display data for 
varying the images displayed on the LCD 12. The display 
data processed by the CPU 21 is outputted to the display 
RAM 26 to be temporarily stored, and then supplied through 
an LCD driver 27 for the LCD 12 to be displayed. 

[0093] Next, speci?cally described is a function of the 
CPU core 21. The CPU core 21 clocks a present time 
according to each program stored in ROM 22, and also 
obtains the number of steps by counting the output of the 
vibration detector 24. The CPU core 21 further generates the 
display data for varying the character images displayed on 
the game display screen 121 to represent predetermined 
game state based on the present time data and/or the step 
number data. Note that the game state represented by 
character images is referred to as “display state” hereinafter. 
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In the case Where the display state is varied based on the 
count value of a step-number counter 23b (FIG. 3), the user 
can realiZe a desired display state by shaking the pedometer 
10 by hand to cause vibrations and thereby incrementing the 
counter. On the other hand, in the case Where the display 
state is varied based on an integrating counter 23c (FIG. 3), 
since the user cannot alWays grasp the count value, unpre 
dictable or random fashioned variations of the display state 
can be realiZed, Which means variations depending on 
inde?nite factors Which are effective for a game can be 
acquired. That is, the count value of the integrating counter 
23c can be used in place of random number data ROM 
generating random number data for the game. 

[0094] Used as conditions or factors determining the 
variations of the game display state is information on the 
basis of more than one or tWo of the folloWing information; 
the step number information, the integrated-step-number 
information, and the present time information. As variations 
of the display state regarding the game, it is thought that the 
character or a virtual pet behaves or makes motions and 
gestures according to time. Those behaves or gestures may 
be “getting up”, “brushing its teeth”, “having a meal”, 
“Walking”, “running”, “studying”, “playing a ball”, “sleep 
ing”, and the like, for example. The character or virtual pet 
is a living thing such as a person, a dog, a cat and the like, 
or an imaginary creature like a monster. It is possible to 
enhance the game features by varying the display state of the 
character so that the user can bring it up as the other self of 
the user or a pet. Furthermore, it is possible to set the 
behavior of the character corresponding to a schedule for a 
day of the user to vary the behavior pattern based on the 
step-number information or the integrated-step-number 
information. 

[0095] With reference to FIG. 3, a memory map of 
Working RAM 23 and display RAM 26 is described. Work 
ing RAM 23 includes a counter area 231 and a register area 
232. The counter area 231 uses a plurality of registers as 
counters, Which includes, for eXample, a clock counter 23a 
for clocking the present time, the step-number counter 23b 
and the integrating counter 23c. The clock counter 23a 
clocks the present time on the basis of a reference clock 28. 
The step-number counter 23b is reset by the user’s operation 
of pushing a reset button 131, and counts the number of steps 
after the reset by counting pulses supplied by the vibration 
detector 24. The integrating counter 23c integrates or accu 
mulates the step number taken from the start of usage of the 
pedometer 10 to present, thereby obtaining the integrated 
value of the step number. The integrated value or accumu 
lated value is used in all ?gures or partial ?gures When 
random data is required to control the game. 

[0096] More preferably, the counter area 231 includes a 
Watt counter (game counter) 23a' for incrementing its count 
value by one each time the step-number counter 23b or the 
integrating counter 23c increments its count value by a 
predetermined value (for eXample, tWenty steps). The count 
value of the Watt counter (game counter) 23a' is used as a 
value for playing a mini-game or a value Which can be given 
to the character as a present in order to please the character. 
For eXample, When electricity or energy is given as a 
present, the unit of the count value is referred to as “Watt”). 

[0097] The register area 232 is composed of a plurality of 
registers, Which includes, for eXample, an alarm time reg 
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ister 23c and a backup register 23f, and in addition, a 
game-play-number register 23g as required. The alarm time 
register 236 is also used to store the set alarm time. The 
backup register 23f is used to store and keep the step-number 
information of a day during tWenty-four hours in the next 
day in the case of controlling the game With using the 
step-number information of the previous day (for example, 
in the case of producing such a display that the virtual pet is 
still tired When the amount of Walks taken in the previous 
day is large). Display RAM 26 has a storage area corre 
sponding to the number of dots in roWs and columns of the 
LCD 12. 

[0098] With reference to FIG. 4, the vibration detector 24 
is described. The vibration detector 24 includes a substrate 
240, a pendulum 241, and a lead sWitch 242. The pendulum 
241 have an elongated spring 243 ?xed on the substrate 240 
in a manner so that the spring 243 can sWing in a direction 
substantially perpendicular to the main plane of the substrate 
240. The pendulum 241 further have a magnet 244 ?xed at 
free end of the spring 240, and is able to reciprocate in the 
same direction in Which the spring 243 sWings. Alead sWitch 
242 is provided in the position to Which the magnet 244 
moves close to the substrate 240. Each time a vibration is 
added to the pedometer 10 When the user putting on the 
pedometer 10 Walks or runs, the magnetic 244 vertically 
reciprocates. Resultantly, the lead sWitch 242 is turned 
on/off by magnetism of the magnet 244. In this Way, a pulse 
is generated for each step. 

[0099] With reference to FIGS. 5 and 6, an example of 
character image displayed according to the game state 
displays on the pedometer 10 is described. The ?gures 
particularly shoW the case that is a person Who is an 
imaginary friend of the user, and behaves in accordance With 
user’s Way of life in a day. HoWever, the character or virtual 
pet is not restricted to the above, but may be an animal such 
as a dog and a cat, or a monster, an imaginary cute creature, 
and the like. 

[0100] In FIG. 5, the game character’s or virtual pet’s 
images corresponding to each of display state from the 
morning to the noon are shoWn. Image Ia represents that the 
game character or the virtual pet Wakes up in the “morning”, 

[0101] image Ib represents that the game character or the 
virtual pet “brushes” his or her tooth, 

[0102] image Ic represents that the game character or the 
virtual pet “munches” the breakfast, 

[0103] images Id and Id1 represent that the game character 
of the virtual pet “studies” n and takes exercises speaking 
“One, TWo, Three, Four”, respectively, and image Ie repre 
sents that the character or the virtual pet “munches” the 
lunch. 

[0104] In FIG. 6, the game character’s or virtual pet’s 
images corresponding to each of display state from the noon 
to the night are shoWn. Image If, If1, and I12 represent that 
the game character or the virtual pet plays the guitar, sWims, 
and plays soccer, respectively, 

[0105] Image Ig represents that the game character or the 
virtual pet “munches” the supper, 

[0106] images Ih, Ih1, and Ih2 represent that the game 
character or the virtual pet Watches TV, plays With a radio 
control car, and operates a computer, respectively. 
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[0107] Images Ii and lil represent that the game character 
of the virtual pet takes a shoWer and takes a bath, respec 
tively, and 

[0108] Image Ij represents that the game character or the 
virtual pet sleeps. 

[0109] With reference to FIG. 7, a main operation per 
formed by the pedometer 10 according to the present inven 
tion is described. To start the operation of the pedometer 10, 
the user puts in a battery therein, ?rst. 

[0110] At step S1, the images of icons 124, 125 and 126 
described With reference to FIG. 1 are displayed on the LCD 
12. Then, an input mode screen is displayed on the LCD 12. 
At this time, the user selects the icon 124 by operating the 
direction sWitch 133, thereby selecting a present time input 
mode. Then, the user operates the direction sWitch 133 and 
sWitches 134 and 135 to input the present time. Further, the 
user can input an alarm time as necessary. 

[0111] At step S2, processing before step-number count 
operation are performed, for example, setting the input 
present time in the clock counter 23a, resetting the step 
number counter 23b, and the like. 

[0112] At step S3, step-number count processing are per 
formed. That is, the processing increments the step-number 
counter 23b and the integrating counter 23c each time a 
pulse is inputted from the vibration detector 24. 

[0113] At step S4, the behavior or gestures of the game 
character or the virtual pet corresponding to time based on 
the time information is displayed. Speci?cally, as shoWn in 
FIGS. 5 and 6, images or illustrations for displaying behav 
ior patterns Which the user is assumed to folloW from When 
he or she gets up in the morning to When he or she goes to 
bed at night are sequentially displayed at the corresponding 
time. 

[0114] The images like the folloWing are displayed in the 
game-screen-display area 12 according to time: the image Ia 
(FIG. 5) of getting up at 6 a.m., the image Ib (FIG. 5) of 
brushing teeth, the image Ic (FIG. 5) of having breakfast, 
the images Id1 and Id2 (FIG. 5) of studying, the image Ic 
(FIG. 5) of having lunch, the images If, If1, and H2 (FIG. 
6) of playing music, the image Ig (FIG. 6) of having supper, 
the images Ih, Ih1, and Ih2 (FIG. 6) of relaxing, the image 
of taking a shoWer Ii (FIG. 6) and the image Ii1 (FIG. 6) 
taking a bath, and the image Ij (FIG. 6) of sleeping, and the 
like. In addition to the above images, the present time 
clocked by the clock counter 23a is displayed on the clock 
display portion 122 and the step number counted by the 
step-number counter 23b is displayed on the step-number 
display portion 123. 

[0115] At step S5, performed is control to vary the display 
state of the character based on the step-number information. 
For example, during a time When the image Id (FIG. 5) of 
studying is displayed (at 9 am. to noon), in the case Where 
the count value of the step-number counter 23b is more than 
or equal to the step number taken in a daily life by a 
predetermined number, the image Id1 (FIG. 5) of playing 
sports is displayed in place of the image Id of FIG. 5. 

[0116] During a time When the image If (FIG. 6) of 
playing music is displayed (at 1 pm. to 6 pm), in the case 
Where the count value of the step-number counter 23b is 
more than or equal to the step number taken in the daily life 












