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Glove type input articles 7L and 7R are imaged by an imaging 
unit 51 of a cartridge 3 in order to calculate the positions 
thereof. Virtual screens are prepared respectively for the input 
articles 7L and 7R. Each virtual screen is divided into an 
immovable area, a straight area and a cross area, and deter 
mines the areas in which the current positions of the input 
articles 7L and 7R are located in the virtual screens, the 
origins of which are located in past positions of the input 
articles 7L and 7R as determined twice before. If the current 
position is located in the Straight area, a straight punch is 
displayed; if the current position is located in the cross area, 
a cross punch is displayed; and if the current position is 
located in the immovable area, globes are displayed in accor 
dance with the positions of the input articles 7L and 7R. The 
left and right hands are distinguished on the basis of positions 
predicted from the past positions of the input articles 7L and 
TR. 
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BOXING GAME PROCESSING METHOD, 
DISPLAY CONTROL METHOD, POSITION 
DETECTION METHOD, CURSOR CONTROL 

METHOD, ENERGY CONSUMPTION 
CALCULATING METHOD AND EXERCISE 

SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to a boxing game pro 
cessing method making use of glove type input articles to be 
imaged by a stroboscope and the related arts. 

BACKGROUND ART 

0002 The boxing game system disclosed by Japanese 
Patent Published Application No. Hei 2.004-49436 filed by 
the present applicant comprises a game unit and glove type 
input devices, such that a game player grips the main bodies 
of the input devices and Swings them as if he is actually 
boxing. A piezoelectric buzzer is provided in the main body in 
order to detect the acceleration of the input device when it is 
swung. The acceleration information is output as an infrared 
light signal, which is received and decoded by an infrared 
light signal receiving decoding unit provided of the game 
unit. The acceleration information as decoded is received by 
a game processor of the game unit, which then calculates the 
force of the punch corresponding to the Swinging of the input 
device. A damage value is determined by the force of the 
punch and used to recalculate the physical energy value of an 
opposing boxer displayed on a monitor. When the physical 
energy value is exhausted, the opposing boxer gets knocked 
down. 
0003. In this game system, since the positions of right and 

left punches are fixed on the monitor, the player can throw a 
punch at the opposing boxer, who is moving and having a 
guard, by Swinging the input devices at an appropriate timing. 
Namely, what the player can control is only the timing of 
throwing a punch. 
0004. In the competition game system disclosed in Japa 
nese Patent Published Application No. Hei 2003-79945, not 
only the acceleration of a glove type input device but also the 
relative position to a monitor are calculated. Accordingly, a 
player can control his position from which a punch is thrown 
in the monitor. 
0005. However, the input device of the boxing game sys 
tem or competition game system as described above incorpo 
rate a sensor, a microcomputer, and other electronic circuits, 
and thereby it increases the production cost and can be the 
cause of trouble. In addition to this, since the weight tends to 
increase, the operability is not necessarily so good. This is 
particularly important because the player has to violently 
move the input devices in the air. 
0006. Also, in the case of the above boxing game system 
and so forth, only one type of punches is available which can 
be thrown (for example, only a straight punch). 
0007 Furthermore, in the case of the above boxing game 
system, the distinction between right and left is made on the 
basis of values set in particular ports provided in the right and 
left input devices. However, if MCUs are not provided in the 
input devices, the distinction between right and left cannot be 
made. In the case of the competition game system, when the 
glove type input device gripped by the left hand and the glove 
type input device gripped by the right hand are crossed to 
switch the relative positions thereof between left and right, 
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the game unit recognizes the glove type input device gripped 
by the right hand as the glove type input device gripped by the 
left hand, and the glove type input device gripped by the left 
hand as the glove type input device gripped by the right hand. 
Namely, in Such a case, it is impossible to distinguish between 
the right hand and the left hand. 

SUMMARY OF THE INVENTION 

0008 Thus, it is an object of the present invention to 
provide a boxing game processing method and the related arts 
for making it possible to distinguish between left and right, 
and increase the types of punches which can be thrown while 
improving the reliability and manipulability, Such that it is 
possible to enjoy a boxing game by Swinging glove type input 
articles of simple design in the air. 
0009. In accordance with a first aspect of the present 
invention, boxing game processing method comprises: an 
illumination step of emitting infrared light in a predetermined 
cycle to illuminate a left-handed glove type input article and 
a right-handed glove type input article which are provided 
respectively with retroreflective surfaces; an image genera 
tion step of imaging the left-handed glove type input article 
and the right-handed glove type input article both when the 
infrared light is emitted and when the infrared light is not 
emitted, and generating image data obtained with illumina 
tion and image data obtained without illumination; a differ 
ential data generation step of generating differential data 
between the image data obtained with illumination and the 
image data obtained without illumination; a position calcula 
tion step of calculating positional information of the left 
handed glove type input article and the right-handed glove 
type input article on the basis of the differential data; an area 
determination step of determining in which area the position 
of the left-handed glove type input article is located in a first 
virtual screen which is divided into a straight area, a cross area 
and an immovable area, wherein said position of the left 
handed glove type input article is a relative position which is 
indicated by current positional information of the left-handed 
glove type input article and converted into a coordinate sys 
tem, the origin of which is located in the position indicated by 
past positional information obtained by tracing back for a 
predetermined number of times; an area determination step of 
determining in which area the position of the right-handed 
glove type input article is located in a second virtual screen 
which is divided into a straight area, a cross area and an 
immovable area, wherein said position of the right-handed 
glove type input article is a relative position which is indi 
cated by current positional information of the right-handed 
glove type input article and converted into a coordinate sys 
tem, the origin of which is located in the position indicated by 
past positional information obtained by tracing back for a 
predetermined number of times; a display step of displaying 
a left glove image which represents the left-handed glove type 
input article and a right glove image which represents the 
right-handed glove type input article in accordance with the 
result of determination in said area determination steps for the 
left-handed glove type input article and the right-handed 
glove type input article, wherein the first virtual screen and 
the second virtual screen are provided as mirror images each 
other in the right and left direction, and wherein in said area 
determination step for the left-handed glove type input 
article, an image showing that a left straight punch is thrown 
is displayed as the left glove image when the relative position 
indicated by the current positional information of the left 
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handed glove type input article is located in the straight area 
which does not include the origin, an image showing that a 
left cross punch is thrown is displayed as the left glove image 
when the relative position indicated by the current positional 
information of the left-handed glove type input article is 
located in the cross area which does not include the origin, an 
image showing that no left punch is thrown is displayed as the 
left glove image when the relative position indicated by the 
current positional information of the left-handed glove type 
input article is located in the immovable area which includes 
the origin, in said area determination step for the right-handed 
glove type input article, an image showing that a right straight 
punch is thrown is displayed as the right glove image when 
the relative position indicated by the current positional infor 
mation of the right-handed glove type input article is located 
in the straight area which does not include the origin, an 
image showing that a right cross punch is thrown is displayed 
as the right glove image when the relative position indicated 
by the current positional information of the right-handed 
glove type input article is located in the cross area which does 
not include the origin, an image showing that no right punch 
is thrown is displayed as the right glove image when the 
relative position indicated by the current positional informa 
tion of the right-handed glove type input article is located in 
the immovable area which includes the origin. 
0010. In accordance with this configuration, the area 
determination of the current position of the glove type input 
article is performed in the coordinate system, the origin of 
which is located in the position indicated by past positional 
information obtained by tracing back for the predetermined 
number of times. In other words, the origin is always located 
at the position determined by tracing back for the predeter 
mined number of times from the position to be currently 
determined, and thereby the motion determination is based on 
the relative position of the glove type input article. Because of 
this, even if there are disparities in the body height of the 
player and in the distance between the player 11 and an 
imaging device for performing the image generation step, it is 
possible to display a constant glove image. 
0011. In order to facilitate understanding of this feature, an 
area determination process which is performed on the basis of 
the absolute position of the glove type input article in the 
differential image will be considered. In this case, the differ 
ential image corresponds to the virtual screen. For example, 
when comparing a short player and a tall player playing with 
the glove type input article in the same posture, needless to 
say, there is a difference between the positions of the glove 
type input article gripped by the short and tall players in the 
differential image. 
0012. Accordingly, even if the short and tall players per 
form the similar action, the area where the glove type input 
article 7L of one is located may be different from the area 
where the glove type input article 7L of the other is located. 
0013 For example, while the glove type input article is 
located in the “straight area of the virtual screen when a tall 
player Such as an adult throws a straight punch, the glove type 
input article may be located in the “immovable area of the 
virtual screen when a short player Such as a child throws a 
straight punch. In Such a case, although the similar action is 
taken, the glove image as displayed is different between a tall 
player and a short player. This shortcoming results also from 
the disparity in the distance between the imaging unit and the 
player. It is not desirable that, in spite of the similar action, a 
different globe image is displayed depending upon the body 
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height of the player or the distance between the imaging 
device and the player. In accordance with the present inven 
tion, this shortcoming can be avoided. 
0014 Incidentally, it is not a realistic idea to provide dif 
ferent virtual screens, each of which is divided into a plurality 
ofareas, respectively for different heights of players. Also, in 
the case of the present invention, there are the two virtual 
screens respectively for the two glove type input articles, 
while the straight area, the cross area and the immovable area 
are defined for each of the glove type input articles. Accord 
ingly, a variety of glove images can be displayed respectively 
for the glove type input articles in response to motions. 
0015. In order to facilitate understanding of this feature, it 

is assumed that only one virtual screen is provided for the two 
glove type input articles. In Such a case, a punch thrown with 
the left-handed glove type input article is either a straight 
punch or a left cross punch (a punch toward the right), and a 
punch thrown with the right-handed glove type input article is 
either a straight punch or a right cross punch (a punch toward 
the left). 
0016. Accordingly, the left-handed glove type input article 
when throwing a straight punch and the right-handed glove 
type input article when throwing a right cross punch can be 
located in the same area. Needless to say, the opposite is true. 
In such a case, in spite of the different types of motions for left 
and right, the glove image corresponding to the left-handed 
glove type input article and the glove image corresponding to 
the right-handed glove type input article become similar, so 
that the glove image as displayed may not correspond to the 
actual motion by the player. For example, in the case where 
the left-handed glove type input article when throwing a 
straight punch and the right-handed glove type input article 
when throwing a right cross punch are located in the same 
“straight area of the virtual screen, the same image of a 
straight punch is displayed and therefore it is not appropriate 
as the glove image corresponding to the right-handed glove 
type input article. 
0017. In this situation, eventually, glove images must be 
provided with no distinction between the types of punches 
with the glove type input articles. Accordingly, it means noth 
ing if the “straight area” and the “cross area are distinctively 
defined. In other words, the respective motions of the left 
handed glove type input article and the right-handed glove 
type input article cannot be reflected in the glove images. In 
this regard, in accordance with the present invention, it is 
possible to display a variety of glove images (the animations 
of a straight punch and a cross punch) reflecting the motions 
of the glove type input articles respectively. 
0018. Furthermore, in accordance with the present inven 
tion, it is possible to display glove images reflecting the 
intention of the player. This point will be explained in detail. 
In accordance with the present invention, the glove image is 
displayed depending upon the area in which the current posi 
tion is located in the coordinate system, the origin of which is 
located in the position obtained by tracing back for a prede 
termined number of times. In this case, if the current position 
is located in the “immovable area' including the origin, the 
image as displayed is indicative of the figure in which no 
punch is thrown. Accordingly, when the motion of the glove 
type input article is Small, the current position is often located 
in the “immovable area, and thereby it is avoided as much as 
possible to determine, as a punch, a small motion of the player 
which is not intended as a punch. 
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0019. The boxing game processing method as recited in 
the above further comprises: a step of obtaining a first extrac 
tion point indicative of the position of the left-handed glove 
type input article or the left-handed glove type input article on 
the basis of the differential data; a step of predicting the 
current position of the left-handed glove type input article on 
the basis of past positional information of the left-handed 
glove type input article; a step of predicting the current posi 
tion of the right-handed glove type input article on the basis of 
past positional information of the right-handed glove type 
input article; a step of calculating a first distance which is a 
distance between the first extraction point and the current 
position as predicted of the left-handed glove type input 
article; a step of calculating a second distance which is a 
distance between the first extraction point and the current 
position as predicted of the right-handed glove type input 
article; a step of setting the current position of the right 
handed glove type input article to the first extraction point if 
the first distance is larger than the second distance, and setting 
the current position of the left-handed glove type input article 
to the first extraction point if the second distance is larger than 
the first distance; a step of calculating a third distance which 
is a distance between the second extraction point and the 
current position as predicted of the left-handed glove type 
input article; a step of calculating a fourth distance which is a 
distance between the second extraction point and the current 
position as predicted of the right-handed glove type input 
article; a step of setting the current position of the right 
handed glove type input article to the second extraction point 
if the third distance is larger than the fourth distance, and 
setting the current position of the left-handed glove type input 
article to the second extraction point if the fourth distance is 
larger than the third distance. 
0020. Furthermore, since the current positions of the left 
handed glove type input article and the right-handed glove 
type input article are determined on the basis of the currently 
predicted positions of the left-handed glove type input article 
and the right-handed glove type input article, even when the 
player moves such that the left-handed glove type input 
article and the right-handed glove type input article are 
crossed to switch the relative positions thereof between left 
and right, the positions thereof can be determined correctly as 
much as possible (that is, left and right can be distinguished 
from each other). 
0021. The boxing game processing method as recited in 
the above further comprises: a step of obtaining a maximum 
horizontal coordinate of pixels that have luminance values 
larger thana predetermined threshold value in an image on the 
basis of the differential data; a step of obtaining a minimum 
horizontal coordinate of pixels that have luminance values 
larger than the predetermined threshold value in the image on 
the basis of the differential data; a step of obtaining a maxi 
mum vertical coordinate of pixels that have luminance values 
larger than the predetermined threshold value in the image on 
the basis of the differential data; a step of obtaining a mini 
mum vertical coordinate of pixels that have luminance values 
larger than the predetermined threshold value in the image on 
the basis of the differential data, wherein said step of obtain 
ing the first extraction point comprising: a step of obtaining a 
first horizontal distance which is a horizontal distance from a 
starting position of the minimum horizontal coordinate and 
the minimum vertical coordinate to the position of the pixel 
having the luminance value of which first exceeds the prede 
termined threshold value in the image on the basis of the 
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differential data; a step of obtaining a second horizontal dis 
tance which is a horizontal distance from a starting position of 
the maximum horizontal coordinate and the minimum verti 
cal coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined thresh 
old value in the image on the basis of the differential data; a 
step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the first extraction point and the 
minimum vertical coordinate to the vertical coordinate of the 
first extraction point if the first horizontal distance is larger 
than the second horizontal distance, and setting the minimum 
horizontal coordinate to the horizontal coordinate of the first 
extraction point and the minimum vertical coordinate to the 
vertical coordinate of the first extraction point if the second 
horizontal distance is larger than the first horizontal distance; 
said step of obtaining the second extraction point comprising: 
a step of obtaining a third horizontal distance which is a 
horizontal distance from a starting position of the minimum 
horizontal coordinate and the maximum vertical coordinate 
to the position of the pixel having the luminance value of 
which first exceeds the predetermined threshold value in the 
image on the basis of the differential data; a step of obtaining 
a fourth horizontal distance which is a horizontal distance 
from a starting position of the maximum horizontal coordi 
nate and the maximum vertical coordinate to the position of 
the pixel having the luminance value of which first exceeds 
the predetermined threshold value in the image on the basis of 
the differential data; a step of setting the maximum horizontal 
coordinate to the horizontal coordinate of the second extrac 
tion point and the maximum vertical coordinate to the vertical 
coordinate of the second extraction point if the third horizon 
tal distance is larger than the fourth horizontal distance, and 
setting the minimum horizontal coordinate to the horizontal 
coordinate of the second extraction point and the maximum 
vertical coordinate to the vertical coordinate of the second 
extraction point if the fourth horizontal distance is larger than 
the third horizontal distance. 

0022. In accordance with this configuration, since two 
points are extracted (i.e., the coordinates of the first and 
second extraction points are determined) on the assumption 
that both the left-handed glove type input article and the 
right-handed glove type input article are imaged, it is possible 
to simplify the calculation for extracting the two points. This 
point will be explained in detail. If it is not assumed that both 
the two glove type input articles are imaged, one shape or two 
shapes must be detected in the differential image. This is 
because it is possible both that both the two glove type input 
articles are imaged and that only one article is imaged. Fur 
thermore, it is required to calculate the center coordinates of 
one shape or two shapes as detected. Particularly, in the case 
where two shapes are located close to each other, it is difficult 
to determine which one or two glove type input article is 
imaged, and thereby the calculation of the center coordinates 
becomes quite difficult. In accordance with the present inven 
tion, since it is not necessary to perform the detection of the 
respective shapes and the calculation of the center coordi 
nates, the above difficulties shall not rise and the calculation 
amount is Small. 

0023 The boxing game processing method as recited in 
the above further comprises: a step of moving a cursor on a 
screen to follow the variation of the position of the left 
handed glove type input article and/or the right-handed glove 
type input article; a step of displaying an input area on the 
screen for receiving an input from an operator; a step of 
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moving the position of the cursor to a predetermined position 
in the input area if the cursor is located in a predetermined 
area including the input area irrespective of the positions of 
the left-handed glove type input article and the right-handed 
glove type input article; a step of displaying an image indica 
tive of the elapsed time after the cursor is located in the 
predetermined position and/or the remaining time until a 
predetermined time elapses on the screen; and a step of per 
forming a predetermined process when the cursor is located 
in the predetermined area at least in the predetermined time. 
0024. In accordance with this configuration, when the cur 
sor is located in the predetermined area including the input 
area, the cursor is moved to the predetermined position in the 
input area irrespective of the positions of the glove type input 
articles, so that the player can easily move the cursor to the 
input area only by bring the cursor close to the input area. In 
other words, when the cursor is moved close to the input area, 
it is predicted that the player intends to move the cursor to the 
input area, and thereby the cursor is automatically moved to 
the input area for the purpose of lessening the operational 
burden of the player. In addition to this, since the elapsed time 
after the cursor reaches the input area and/or the remaining 
time until a predetermined time elapses are displayed, the 
player can easily know the remaining time until the predeter 
mined time at which the predetermined process is performed, 
and thereby the user-friendliness for the player can be 
improved. 
0025. In accordance with a second aspect of the present 
invention, a display control method comprises: an illumina 
tion step of emitting infrared light in a predetermined cycle to 
illuminate a plurality of input articles which are provided 
respectively with retroreflective portions; an image genera 
tion step of imaging the plurality of input articles both when 
the infrared light is emitted and when the infrared light is not 
emitted, and generating image data obtained with illumina 
tion and image data obtained without illumination; a differ 
ential data generation step of generating differential data 
between the image data obtained with illumination and the 
image data obtained without illumination; and a position 
calculation step of calculating positional information of the 
plurality of input articles respectively in the image on the 
basis of the differential data, wherein a plurality of virtual 
screens are provided respectively corresponding to the plu 
rality of input articles, said display control method further 
comprises: an area determination step of determining in 
which area the position of the input article is located in the 
corresponding virtual screen which is divided into a plurality 
of areas, wherein said position of the input article is a relative 
position which is indicated by current positional information 
of the input article and converted into a corresponding coor 
dinate system, the origin of which is located, in the position 
indicated by past positional information of the input article 
obtained by tracing back for a predetermined number of 
times, wherein an image corresponding to each of the plural 
ity of input articles is displayed in accordance with the result 
of area determination of the each of the plurality of input 
articles by said area determination step. 
0026. In accordance with this configuration, even if there 
are disparities in the body height of the player and in the 
distance between the player and an imaging device for per 
forming the image generation step, it is possible to display a 
constant image corresponding to the input article. 
0027. This is the same as in the boxing game processing 
method in accordance with the first aspect. Also, in the case of 
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the present invention, since the plurality of virtual screens are 
provided respectively corresponding to the plurality of input 
articles, the plurality of areas can be defined in the virtual 
screen separately for each of the input articles. Accordingly, a 
variety of glove images can be displayed respectively for the 
input articles in response to the motions. 
0028. This is also the same as in the boxing game process 
ing method in accordance with the first aspect. In the display 
control method as described above, the predetermined num 
ber of times is a plural number. 
0029. In accordance with this configuration, in compari 
son with the case where the predetermined number of times is 
one, the displacement of the input article for a longer period 
can be used for determining the area, and thereby when the 
input article is continuously moved, appropriate area deter 
mination is possible along the motion thereof. Also, it is 
possible to enhance the difference between a small motion 
and a large motion of the input article. 
0030. In the display control method as recited in the above, 
the virtual screen is divided into at least two areas including a 
first area and a second area, and wherein in said area deter 
mination step, an image is displayed as an image correspond 
ing to the input article for showing that an input is made when 
the relative position indicated by the current positional infor 
mation of the input article is located in the first area which 
does not include the origin, and an image is displayed as an 
image corresponding to the input article for showing that no 
input is made when the relative position indicated by the 
current positional information of the input article is located in 
the second area which includes the origin. 
0031. In accordance with this configuration, it is possible 
to display images of the input articles reflecting the intention 
of the player. In other words, when the motion of the input 
article is Small, the current position is often located in the 
second area, and thereby it is avoided as much as possible to 
determine, as an input, a small motion of the player which is 
not intended as an input. 
0032. This is also the same as in the boxing game process 
ing method in accordance with the first aspect. In this descrip 
tion, “the image showing that no input is made is an image 
showing a basic figure, and “the image showing that an input 
is made is an image changing from the basic figure. 
0033. In the display control method as recited in the above, 
the virtual screen is divided into at least three areas including 
a first area, a second area and a third area, and wherein in said 
area determination step, an image is displayed as an image 
corresponding to the input article for showing that a first input 
is made when the relative position indicated by the current 
positional information of the input article is located in the first 
area which does not include the origin, an image which is 
different from the image showing that the first input is made 
is displayed as an image corresponding to the input article for 
showing that a second input is made when the relative posi 
tion indicated by the current positional information of the 
input article is located in the second area which does not 
include the origin, and an image is displayed as an image 
corresponding to the input article for showing that no input is 
made when the relative position indicated by the current 
positional information of the input article is located in the 
third area which includes the origin. 
0034. In accordance with this configuration, since the vir 
tual screen is divided into at least three areas for the area 
determination process, a variety of images can be displayed 
for the input article in accordance with the current position of 
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the input article. Also, as has been discussed above, it is 
avoided as much as possible to determine, as an input, a small 
motion of the player which is not intended as an input. The 
meanings of “the image showing that no input is made and 
“the image showing that an input is made are the same as 
explained above. 
0035. In accordance with a third aspect of the present 
invention, position detection method comprises: a step of 
emitting infrared light in a predetermined cycle to illuminate 
a first input article and a second input article which are pro 
vided respectively with retroreflective portions a step of 
imaging the first input article and the second input article both 
when the infrared light is emitted and when the infrared light 
is not emitted, and generating image data obtained with illu 
mination and image data obtained without illumination; a 
step of generating differential data between the image data 
obtained with illumination and the image data obtained with 
out illumination; a step of obtaining a first extraction point 
indicative of the position of the first input article or the second 
input article on the basis of the differential data; a step of 
obtaining a second extraction point indicative of the position 
of the first input article or the second input article on the basis 
of the differential data; a step of predicting the current posi 
tion of the first input article on the basis of past positional 
information of the first input article; a step of predicting the 
current position of the second input article on the basis of past 
positional information of the second input article; a step of 
calculating a first distance which is a distance between the 
first extraction point and the current position as predicted of 
the first input article; a step of calculating a second distance 
which is a distance between the first extraction point and the 
current position as predicted of the second input article; a step 
of calculating a third distance which is a distance between the 
second extraction point and the current position as predicted 
of the first input article; a step of calculating a fourth distance 
which is a distance between the second extraction point and 
the current position as predicted of the second input article; a 
step of setting the current position of the second input article 
to the first extraction point if the first distance is larger than the 
second distance, and setting the current position of the first 
input article to the first extraction point if the second distance 
is larger than the first distance; a step of setting the current 
position of the second input article to the second extraction 
point if the third distance is larger than the fourth distance, 
and setting the current position of the first input article to the 
second extraction point if the fourth distance is larger than the 
third distance. 

0036 Furthermore, since the current positions of the first 
and second input articles are determined on the basis of the 
currently predicted positions of the first and second input 
articles, even when the player moves such that the first input 
article and the second input article are crossed to Switch the 
relative positions thereof between left and right, the positions 
thereof can be determined correctly as much as possible. 
0037. This is also the same as in the boxing game process 
ing method in accordance with the first aspect. The position 
detection method as recited in the above further comprises: a 
step of obtaining a maximum horizontal coordinate of pixels 
that have luminance values larger than a predetermined 
threshold value in an image on the basis of the differential 
data; a step of obtaining a minimum horizontal coordinate of 
pixels that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the differ 
ential data; a step of obtaining a maximum vertical coordinate 
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of pixels that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the differ 
ential data; a step of obtaining a minimum vertical coordinate 
of pixels that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the differ 
ential data, wherein said step of obtaining the first extraction 
point comprises: a step of obtaining a first horizontal distance 
which is a horizontal distance from a starting position of the 
minimum horizontal coordinate and the minimum vertical 
coordinate to the position of the pixel having the luminance 
value of which first exceeds the predetermined threshold 
value in the image on the basis of the differential data; a step 
of obtaining a second horizontal distance which is a horizon 
tal distance from a starting position of the maximum horizon 
tal coordinate and the minimum vertical coordinate to the 
position of the pixel having the luminance value of which first 
exceeds the predetermined threshold value in the image on 
the basis of the differential data; a step of setting the maxi 
mum horizontal coordinate to the horizontal coordinate of the 
first extraction point and the minimum vertical coordinate to 
the vertical coordinate of the first extraction point if the first 
horizontal distance is larger than the second horizontal dis 
tance, and setting the minimum horizontal coordinate to the 
horizontal coordinate of the first extraction point and the 
minimum vertical coordinate to the vertical coordinate of the 
first extraction point if the second horizontal distance is larger 
than the first horizontal distance; said step of obtaining the 
second extraction point comprises: a step of obtaining a third 
horizontal distance which is a horizontal distance from a 
starting position of the minimum horizontal coordinate and 
the maximum vertical coordinate to the position of the pixel 
having the luminance value of which first exceeds the prede 
termined threshold value in the image on the basis of the 
differential data; a step of obtaining a fourth horizontal dis 
tance which is a horizontal distance from a starting position of 
the maximum horizontal coordinate and the maximum verti 
cal coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined thresh 
old value in the image on the basis of the differential data; a 
step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the second extraction point and the 
maximum vertical coordinate to the vertical coordinate of the 
second extraction point if the third horizontal distance is 
larger than the fourth horizontal distance, and setting the 
minimum horizontal coordinate to the horizontal coordinate 
of the second extraction point and the maximum vertical 
coordinate to the vertical coordinate of the second extraction 
point if the fourth horizontal distance is larger than the third 
horizontal distance. 

0038. In accordance with this configuration, since two 
points are determined (i.e., the coordinates of the first and 
second extraction points are determined) on the assumption 
that both two the input articles are imaged, it is possible to 
simplify the calculation for extracting the two points. This is 
also the same as in the boxing game processing method in 
accordance with the first aspect. In accordance with a fourth 
aspect of the present invention, a cursor control method com 
prises: a step of emitting infrared light in a predetermined 
cycle to illuminate an input article which is provided with a 
retroreflective portion; a step of imaging the input article both 
when the infrared light is emitted and when the infrared light 
is not emitted, and generating image data obtained with illu 
mination and image data obtained without illumination; a 
step of generating differential data between the image data 
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obtained with illumination and the image data obtained with 
out illumination; a step of calculating the position of the input 
article on the basis of the differential data; a step of moving a 
cursor on a screen to follow the variation of the position of the 
input article; a step of displaying an input area on the screen 
for receiving an input from an operator; a step of moving the 
position of the cursor to a predetermined position in the input 
area if the cursor is located in a predetermined area including 
the input area irrespective of the position of the input article: 
a step of displaying an image indicative of the elapsed time 
after the cursor is located in the predetermined position and/ 
or the remaining time until a predetermined time elapses on 
the screen; and a step of performing a predetermined process 
when the cursor is located in the input area at least for the 
predetermined time. 
0039. In accordance with this configuration, when the cur 
sor is located in the predetermined area including the input 
area, the cursor is moved to the predetermined position in the 
input area irrespective of the positions of the input articles, so 
that the player can easily move the cursor to the input area 
only by bring the cursor close to the input area. In addition to 
this, since the elapsed time after the cursor reaches the input 
area and/or the remaining time until a predetermined time 
elapses are displayed, the player can easily know the remain 
ing time until the predetermined time at which the predeter 
mined process is performed, and thereby the user-friendliness 
for the player can be improved. 
0040. This is also the same as in the boxing game process 
ing method in accordance with the first aspect. In accordance 
with a fifth aspect of the present invention, an energy con 
Sumption calculating method comprises: a step of emitting 
infrared light in a predetermined cycle to illuminate an opera 
tion article operated by a user; a step of imaging the operation 
article both when the infrared light is emitted and when the 
infrared light is not emitted, and generating image data 
obtained with illumination and image data obtained without 
illumination; a step of generating differential data between 
the image data obtained with illumination and the image data 
obtained without illumination; a step of calculating state 
information of the operation article the basis of the differen 
tial data; and a step of calculating energy consumption when 
the user operates the operation article on the basis of the state 
information. 
0041 As described above, the energy consumption of the 
player can be easily calculated by the use of the result of 
Stroboscopic imaging. 
0042. In the energy consumption calculating method as 
recited in the above, the state information is one of or any 
combination of two or more of speed information, moving 
direction information, moving distance information, Velocity 
vector information, acceleration information, movement 
locus information, area information, and positional informa 
tion. 

0043. In accordance with a sixth aspect of the present 
invention, an exercise system comprises: an infrared light 
emission unit operable to periodically emit infrared light to a 
retroreflective portion which an exerciser puts on; an infrared 
light image sensor operable to detect the infrared light as 
reflected by the retroreflective portion to obtain a series of 
image data a signal processing unit connected to said infrared 
light image sensor, and operable to generate a first image 
indicative of an exercise that the exerciser to do, receive the 
series of image data of the retroreflective portion from said 
infrared light image sensor while the exerciser does the exer 
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cise, calculate calorie consumption estimated of the exerciser, 
and generate a second image indicative of the calorie con 
Sumption in numbers, wherein the calorie consumption is 
calculated on the basis of the motion of the retroreflective 
portion corresponding to the exercise that the exerciser has 
done with reference to the series of image data obtained by 
said infrared light image sensor. 
0044. By this configuration, it is possible to effectively do 
an exercise while enjoying. 
0045 Also, the player is informed of the amount of exer 
cise he actually do in terms of calorie consumption to main 
tain the health of body. 

BRIEF DESCRIPTION OF DRAWINGS 

0046. The aforementioned and other features and objects 
of the present invention and the manner of attaining them will 
become more apparent and the invention itself will be best 
understood by reference to the following description of a 
preferred embodiment taken in conjunction with the accom 
panying drawings, wherein. 
0047 FIG. 1 is a block diagram showing the entire con 
figuration of a boxing game system in accordance with the 
embodiment 1 of the present invention. 
0048 FIG. 2A is a perspective view showing a glove type 
input article 7L as seen from the front right direction in 
accordance with the embodiment 1 of the present invention. 
0049 FIG. 2B is a perspective view showing a glove type 
input article 7L as seen from the front left direction in accor 
dance with the embodiment 1 of the present invention. 
0050 FIG. 2C is a perspective view showing a glove type 
input article 7L as seen from the bottom left direction in 
accordance with the embodiment 1 of the present invention. 
0051 FIG. 3 is a perspective view showing an adapter 1 
and a cartridge 3 of FIG. 1. 
0.052 FIG. 4 is a perspective view showing the adapter 1 of 
FIG. 1 as seen from the back side. 
0053 FIG. 5 is a view showing the electric configuration 
of the adapter 1 of FIG. 1. 
0054 FIG. 6 is a schematic diagram showing the electric 
configuration of the cartridge 3 of FIG. 1. 
0055 FIG. 7 is a cross sectional view showing the car 
tridge 3 of FIG. 1. 
0056 FIG. 8A is a view showing an example of a game 
mode selection screen displayed on a television monitor 5 of 
FIG 1. 
0057 FIG.8B is a view for explaining the selection opera 
tion in the game mode selection screen. 
0.058 FIG. 9 is an explanatory view for showing the deter 
mination operation in the game mode selection screen dis 
played on the television monitor 5 of FIG. 1. 
0059 FIG. 10 is a view showing an example of a game 
screen as displayed on the television monitor 5. 
0060 FIG. 11 is an explanatory view for showing the 
globe detection process by the use of the high speed processor 
91 incorporated in the cartridge 3 of FIG. 1. 
0061 FIG. 12 is an explanatory view for showing the 
right/left determination process by the high speed processor 
91 incorporated in the cartridge 3 of FIG. 1. 
0062 FIG. 13A is a view for explaining the process of 
calculating velocity vectors by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
0063 FIG. 13B is a view for explaining the process of 
determining the globe motion by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
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0064 FIG. 13C is a view for explaining the process of 
calculating velocity vectors by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
0065 FIG. 13D is a view for explaining the process of 
determining the globe motion by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
0066 FIG. 13E is a view for explaining the process of 
calculating velocity vectors by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
0067 FIG. 13F is a view for explaining the process of 
determining the globe motion by the high speed processor 91 
incorporated in the cartridge 3 of FIG. 1. 
0068 FIG. 14 is a flowchart showing an example of the 
overall process flow by the high speed processor 91 incorpo 
rated in the cartridge 3 of FIG. 1. 
0069 FIG. 15 is a flowchart showing an example of the 
imaging process of step S2 of FIG. 14. 
0070 FIG. 16 is a flowchart showing an example of the 
globe detection process of step S3 of FIG. 14. 
0071 FIG. 17 is a flowchart showing an example of the 
process of detecting the left, right, upper and lower ends in 
step S32 of FIG. 16. 
0072 FIG. 18 is a flowchart showing an example of the 
process of determining two points in step S33 of FIG. 16. 
0073 FIG. 19 is a flowchart showing an example of the 
selection process in step S5 of FIG. 14. 
0074 FIG. 20 is a flowchart showing an example of the 
process flow during fighting in step S6 of FIG. 14. 
0075 FIG. 21 is a flowchart showing an example of the 
right/left determination process in step S120 of FIG. 20. 
0076 FIG. 22 is a flowchart showing an example of the 
process of determining the globe motion in step S121 of FIG. 
20. 

0077 FIG. 23 is a flowchart showing an example of the 
process of updating the positions of the gloves of the player's 
boxer in step S122 of FIG. 20. 
0078 FIG. 24 is a flowchart showing an example of the 
calorie consumption calculation process in step S8 of FIG. 
14. 

007.9 FIG. 25 is a view showing an exemplary screen in 
which intermediate results is displayed on the basis of the 
processing result in step S9 of FIG. 14. 
0080 FIG. 26 is a view showing an exemplary screen in 
which the outcome of fight is displayed on the basis of the 
processing result in step S11 of FIG. 14. 
0081 FIG. 27 is a view showing an exemplary screen in 
which the total outcome is displayed after the outcome of 
fight is displayed in FIG. 26. 
0082 FIG. 28 is a view showing an exemplary screen in 
which comments are displayed after the total outcome is 
displayed in FIG. 27. 
0083 FIG.29 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process 'A' 
performed by the boxing game system in accordance with an 
embodiment 2 of the present invention. 
0084 FIG.30 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process “B” 
performed by the boxing game system in accordance with the 
embodiment 2 of the present invention. 
0085 FIG.31 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process “C” 
performed by the boxing game system in accordance with the 
embodiment 2 of the present invention. 
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I0086 FIG. 32 is a view showing another example of the 
exercise screen of FIG. 31. 
I0087 FIG.33 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process “D’ 
performed by the boxing game system in accordance with the 
embodiment 2 of the present invention. 
I0088 FIG. 34 is a schematic diagram showing the process 
transition among the routines performed by the boxing game 
system in accordance with the embodiment 2 of the present 
invention. 
I0089 FIG. 35 is a view showing an example of the save 
slot selection screen displayed in step S501 of FIG. 34. 
0090 FIG. 36 is a view showing an example of the exer 
cise selection screen displayed in step S513 of FIG. 34. 
(0091 FIG. 37 is a view showing an example of the level 
selection screen displayed in step S514 of FIG. 34. 
0092 FIG. 38 is a view showing an example of the con 
tents of saved data displayed in step S518 of FIG. 34. 
(0093 FIG. 39 is a view showing another example of the 
contents of saved data displayed in step S518 of FIG. 34. 
0094 FIG. 40 is a view showing a further example of the 
contents of saved data displayed in step S518 of FIG. 34. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0095. In what follows, several embodiments of the present 
invention will be explained in conjunction with the accom 
panying drawings. Meanwhile, like references indicate the 
same or functionally similar elements throughout the respec 
tive drawings, and therefore redundant explanation is not 
repeated. 

Embodiment 1 

0096 FIG. 1 is a block diagram showing the entire con 
figuration of a boxing game system in accordance with the 
embodiment 1 of the present invention. As shown in FIG. 1, 
this boxing game system comprises an adapter 1, a cartridge 
3, a glove type input article 7L (not shown in the figure), a 
glove type input article 7R and a television monitor 5. The 
adapter 1, the cartridge 3 and the glove type input articles 7L 
and 7R make up a boxing game system. 
(0097. The cartridge 3 is inserted into the adapter 1. On the 
other hand, the adapter 1 is connected to the television moni 
tor 5 through an AV cable 9. The glove type input article 7L 
and the glove type input article 7Rare gripped by the left hand 
and the right hand of a player 11 respectively. 
0.098 FIG. 2A is a perspective view showing the glove 
type input article 7L of FIG. 1 as seen from the front right 
direction; FIG. 2B is a perspective view showing the glove 
type input article 7L as seen from the front left direction; FIG. 
2C is a perspective view showing the glove type input article 
7Ras seen from the bottom left direction. In this case, "front, 
“left' and “right' indicate the directions as viewed from the 
player 11. 
0099. As shown in FIGS. 2B and 2C, retroreflective sheets 
21a and 21b are attached respectively to the front bottom 
portion and the left side portion of the glove type input article 
7L. Also, as shown in FIG. 2C, a grip 23L is fixed between the 
right side inner surface and the left side inner surface of the 
glove type input article 7L. The player 11 grips this grip 23L 
with the left hand. The glove type input article 7R to be 
gripped by the player 11 with the right hand is designed in the 
form of a mirror image of the glove type input article 7L. 
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0100. In this case, the retroreflective sheets 21a and 21b 
are functionally equivalent to each other, and since they can 
not be distinguished with the resolution of an image sensor 
161 to be described below and used in the present embodi 
ment, the retroreflective sheets 21a and 21b can be recognized 
as one retroreflective sheet. In other words, while these sheets 
are provided as separate parts, this configuration is not req 
uisite but they can be integrated. Incidentally, the term “ret 
roreflective sheet 21 is used to generally represent the ret 
roreflective sheets 21a and 21b. 
0101 FIG. 3 is a perspective view showing the adapter 1 
and the cartridge 3 of FIG. 1. FIG. 4 is a perspective view 
showing the adapter 1 as seen from the back side. 
0102. As shown in FIG. 3, the adapter 1 has a flat rectan 
gular parallelepiped shape with an upper face, a lowerface, a 
right and a left side face, a front and a back face. The adapter 
1 is provided with a power supply, switch 45, a reset switch 43 
and a power lamp 41 in the left hand side of the front face, and 
an infrared filter 33 in the right hand side of the front face. 
This infrared filter 33 is a filter capable of removing incident 
light except infrared light in order to only pass infrared light, 
and provided with an infrared sensor (not shown in the figure) 
located behind this infrared filter 33. In addition, arrow keys 
37a to 37d are provided on the upper face of the adapter 1 in 
the vicinity of the front edge thereof. Furthermore, there are 
provided a cancel key 39 in the left hand side of the arrow key 
37a and an enter key 35 in the right hand side of the arrow key 
37d. 
(0103) As shown in FIG.4, an AV jack83, a powerjack 85, 
a video jack 81 V, an L channel audio jack 81L and an R 
channel audio jack 81R are provided in the back face of the 
adapter 1. Incidentally, the term 'AV jack 81 is used to 
generally represent the video jack 81 V, the L channel audio 
jack 81L and the R channel audio jack 81R. The AV jack 83 is 
an external output terminal, and connected to an external 
input terminal of the television monitor 5. On the other hand, 
the AV jack 81 is an input terminal which can be connected to 
the output terminal of a variety of external equipments (for 
example, DVD (digital versatile disc) player). 
0104. An opening is formed in the middle position of the 
upper surface of the adapter 1 while a top plate 31 is disposed 
therein so that its upper face is approximately flush with the 
upper face of the adapter 1. Inside the adapter 1, there is an 
elevator mechanism which urges upward and Supports the top 
plate 31 so that the upper face of the top plate 31 is located at 
the height as described above. The top plate 31 is supported to 
move up and down in the opening by this elevator mechanism. 
The cartridge 3 can be connected to a connector 32 by placing 
and pushing down the cartridge 3 on this top plate 31, and 
sliding the cartridge 3 toward the front face (refer to FIG. 1). 
This cartridge 3 contains a high speed processor 91, a 
memory 93 and the like to be described below. Also, needless 
to say, when the cartridge 3 is pushed down on the top plate 
31, the downward movement distance of the top plate 31 is 
restricted by the elevator mechanism so that the cartridge 3 
stops at a predetermined height. 
0105. Returning to FIG. 3, the cartridge 3 comprises a flat 
rectangular parallelepiped main body and an imaging unit 51. 
The front face of the main body of the cartridge 3 is provided 
with a connector section 57 having terminals t1 to t24 to be 
described below with which it is connected to the connector 
32 of the adapter 1. The imaging unit 51 is mounted on the 
upper face of the main body of the cartridge 3. In this case, the 
imaging unit 51 is fitted in order that the surface thereof is 
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inclined at a predetermined angle (for example, 40 degrees) 
relative to the surface of the cartridge 3. The imaging unit 51 
is provided with a circular infrared filter 55 in the center 
portion of the surface thereof around which infrared light 
emitting diodes 53a to 53d are arranged. Meanwhile, the term 
“infrared light emitting diode 53' is used to generally repre 
sent each of the infrared light emitting diodes 53a to 53d. 
0106 FIG. 5 is a view showing the electric configuration 
of the adapter 1. As shown in FIG. 5, this adapter 1 includes 
the connector 32, an extension connector 63, an extension 
connector peripheral circuit 65, the reset switch 43, a crystal 
oscillator circuit 67, a key block 69, an infrared signal 
receiver circuit (IR receiver circuit) 71, an audio amplifier 73, 
an internal power Supply Voltage generation circuit 75, a 
power supply circuit 79 comprising an AC/DC converter and 
the like, the power supply switch 45, a switching regulator 77. 
the power jack 85, the AV jack 83, the video jack 81 V, the L 
channel audio jack 81L, and the R channel audio jack 81R. 
The connector 32 has 24 terminals T1 to T24 and is covered 
by a shield member 61 which is grounded. The terminals T1, 
T2, T22 and T24 of the connector 32 are grounded. 
0107 The AC voltage as supplied from a power cable (not 
shown in the figure) is supplied to the power supply circuit 79 
through the power jack 85. The power supply circuit 79 con 
verts the AC voltage as given to a DC voltage, which is then 
output to a line w20 as a power supply voltage Vcc0. When 
turned on, the power supply switch 45 connects the line w20 
and a line ws4 to supply the switching regulator 77 with the 
power supply voltage Vcc0, and gives the AV jack 83 a video 
signal “VD' from a line w9 and audio signals “AL2 and 
“AR2 from the lines w12 and w13 respectively through lines 
w14, wil5 and w16. Accordingly, the video signal “VD and 
the audio signals “AL2 and AR2 are given to the television 
monitor 5 through the AV cable 9, while the television moni 
tor 5 displays an image of the video signal “VD” with sounds 
of the audio signals “AL2 and AR2 output from speakers 
(not shown in the figure). 
0108. On the other hand, when turned off, the power 
switch 45 connects lines w17, w18 and w19 to lines w14, w15 
and W16. By this configuration, a video signal as input from 
the video jack 81 V, an L channel audio signal as input from 
the L channel audiojack 81L and an R channel audio signal as 
input from the R channel audio jack 81R are given to the AV 
jack83. Accordingly, the video signal and the audio signals as 
input from the jacks 81 V. 81L and 81R are transferred to the 
television monitor 5 from the AV jack 83 through the AV cable 
9. As thus described, when the power supply switch 45 is 
turned off, it is possible to output the video signal and the 
audio signals as input from an external device through the 
jacks 81 V. 81L and 81R to the television monitor 5. 
0109 The switching regulator 77 receives the power Sup 
ply voltage Vcc0 from the power supply circuit 79 through the 
line ws4 when the power supply switch 45 is turned on, and 
generates a ground potential GND and the power Supply 
voltage Vcc1 on the lines wis0 and w22 respectively. On the 
other hand, when the power supply switch 45 is turned off, the 
switching regulator 77 does not receive the power supply 
voltage Vcc0, and thereby it does not generate the power 
Supply Voltage Vcc1. 
0110. The internal power supply voltage generation cir 
cuit 75 generates power supply voltages Vcc2, Vcc3 and Vcc4 
respectively on the lines w23, w24 and w25 from the ground 
potential GND and the power supply voltage Vcc1 as Sup 
plied from the switching regulator 77. The line w22 is con 
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nected to the terminalsT7 and T8 of the connector 32; the line 
w23 is connected to the terminals T11 and T12 of the con 
nector 32; the line w24 is connected to the terminals T15 and 
T16 of the connector 32; and the line w25 is connected to the 
terminals T18 and T19 of the connector 32. It is assumed that 
Vcc0>Vcc1>Vcc2dVcc3>Vcc4. Incidentally, when the 
power supply switch 45 is turned off, the power supply volt 
age Vcc1 is not generated, and thereby the power Supply 
voltages Vcc1, Vcc2, Vcc3 and Vcc4 are not supplied to the 
cartridge 3 through the connector 32. 
0111. The audio amplifier 73 amplifies the R channel 
audio signal AR1 as input through the line w11 which is 
connected to the terminal T21 and the L channel audio signal 
*AL1 as input through the line w10 which is connected to the 
terminal T20, and outputs the R channel audio signal AR2 
and L channel audio signal AL2 as amplified to the lines 
w13 and w12. The line w9 for inputting the video signal “VD 
to the power supply switch 45 is connected to the terminal 
T23 of the connector 32. 
0112 The lines w9, wil2 and w13 are covered by a cylin 
drical ferrite 87 in order not to radiate electromagnetic waves 
therefrom. 
0113. The IR receiver circuit 71 digital demodulates the 
digital modulated infrared signal as received, and outputs 
digital demodulated signal to the line w8. The line w8 is 
connected to the terminal T17 of the connector 32. 
0114. The key block 69 includes the cancel key 39, the 
arrow keys 37a to 37d and the enter key 35 and is provided 
with a shift register (not shown in the figure). This shift 
register serves to convert parallel signals which are input from 
the respective keys 39,37a to 37d and 35 and a terminal TE7 
described below, into serial signals, and output the serial 
signals to the line w3. This line w3 is connected to the termi 
nal T6 of the connector 32. In addition, the key block 69 is 
given a clock signal through the line ws which is connected to 
the terminal T10 and a control signal through the line wa 
which is connected to the terminal T9. 
0115 The crystal oscillator circuit 67 oscillates a clock 
signal at a predetermined frequency (for example, 3.579545 
MHz), and supplies the clock signal to the line w2. The line 
w2 is connected to the terminal T3 of the connector 32. 
0116. The reset switch 43 outputs a reset signal, which is 
used for resetting the system, to the line w1. The line w1 is 
connected to the terminal T4 of the connector 32. 
0117 The extension connector 63 is provided with first to 
ninth terminals (referred to as terminals TE1 to TE9 in the 
following description). The terminals TE2, TE4 and TE6 are 
connected to the terminals T13, T14 and T5 of the connector 
32 respectively through the extension connector peripheral 
circuit 65. Accordingly, signals can be input from and output 
to the external device connected to the extension connector 63 
through the terminals TE2, TE4 and TE6. The lines wa and 
w5 are connected to the terminal TE9 and TE 8 respectively. 
Accordingly, the external device connected to the extension 
connector 63 can receive the same clock signal through the 
terminal TE8 as the key block 69, and receive the same 
control signal as the key block 69 through the terminal TE9. 
0118. The terminals TE3 and TE5 are supplied respec 
tively with the power supply voltages Vcc1 and Vcc2 through 
the extension connector peripheral circuit 65. Accordingly, 
the power Supply Voltages Vcc1 and Vcc2 can be Supplied to 
the external device connected to the extension connector 63 
through the terminals TE3 and TE5. The terminal TE 1 is 
grounded. The terminal TE7 is connected to a predetermined 
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input terminal of the above shift register included in the key 
block 69 through the extension connector peripheral circuit 
65. 
0119 FIG. 6 is a schematic diagram showing the electric 
configuration of the cartridge 3. As shown in FIG. 6, the 
cartridge 3 includes a high speed processor 91, a memory 93, 
the imaging unit 51, terminals t1 to t24, an address bus 95, a 
data bus 97, and an amplitude setting circuit 99. The ampli 
tude setting circuit 99 includes the resistors 101 and 103. 
0.120. The high speed processor 91 includes a reset input 
port/RESET for inputting a reset signal, a clockinput port XT 
for inputting a clock signal 'SCLK2, an input/output ports 
(I/O ports) IO0 to IOn (“n” is a natural number, for example, 
n=24) for inputting/outputting data, analog input ports AIN0 
to AINk (“k” is a natural number, for example, k=6) for 
inputting analog signals, audio output ports AL and AR for 
outputting audio signals “AL1 and “AR1, a video output 
port VO for outputting a video signal “VD, control signal 
output ports for outputting control signals (for example, a 
chip enable signal, an output enable signal, a write enable 
signal and so on), a data bus, and an address bus. The memory 
93 includes an address bus, a data bus, and control signal input 
ports for inputting control signals (for example, a chip enable 
signal, an output enable signal, a write enable signal and so 
forth). The memory 93 may be, for example, a ROM (read 
only memory), a flash memory, or any appropriate memory. 
I0121 The control signal output ports of the high speed 
processor 91 are connected to the control signal input ports of 
the memory 93. The address bus of the high speed processor 
91 and the address bus of the memory 93 are connected to the 
address bus 95. The data bus of the high speed processor 91 
and the data bus of the memory 93 are connected to the data 
bus 97. In this case, the control signal output ports of the high 
speed processor 91 include an OE output port for outputting 
an output enable signal, a CE output port for outputting a chip 
enable signal, a WE output port for outputting a write enable 
signal, and so forth. Also, the control signal input ports of the 
memory 93 include an OE input port connected to the OE 
output port of the high speed processor 91, a CE input port 
connected to the CE output port of the high speed processor 
91, a WE input port connected to the WE output port of the 
high speed processor 91, and so forth. 
I0122) When receiving the chip enable signal, the memory 
93 responds to the chip enable signal as the destination 
thereof to output a data signal in accordance with an address 
signal and the output enable signal which are given Substan 
tially at the same time as the chip enable signal. The address 
signal is input to the memory 93 through the address bus 95 
while the data signal is input to the high speed processor 91 
through the data bus 97. Also, when receiving the chip enable 
signal, the memory 93 responds to the chip enable signal as 
the destination thereof to receive and write a data signal in 
accordance with an address signal and the write enable signal 
which are given Substantially at the same time as the chip 
enable signal. The address signal is input to the memory 93 
through the address bus 95 while the data signal is input to the 
memory 93 from the high speed processor 91 through the data 
bus 97. 

I0123. When the cartridge 3 is installed into the adapter 1, 
the terminals t1 to t24 are connected to the terminals T1 to 
T24 of the connector 32 of the adapter 1 in a one-to-one 
correspondence. The terminals t1, t2, t22 and t24 are 
grounded. The terminal t3 is connected to the amplitude set 
ting circuit 99. Namely, the resistor 101 of the amplitude 
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setting circuit 99 is connected to the terminal t3 at one termi 
nal thereof, and connected to the clock input port XT of the 
high speed processor 91 and one terminal of the resistor 103 
at the other terminal thereof. The other terminal of the resistor 
103 is grounded. Namely, the amplitude setting circuit 99 is a 
resistive potential divider. 
0.124. The clock signal “SCLK1 generated by oscillation 
of the crystal oscillator circuit 67 of the adapter 1 is input 
through the terminal t3 to the amplitude setting circuit 99 
which then generates a clock signal “SCLK2 having an 
amplitude smaller than the clock signal“SCLK1 and outputs 
the clock signal “SCLK2 to the clock input port XT. In other 
words, the amplitude of the clock signal “SCLK2 is set to a 
value which is determined by the ratio between the resistor 
101 and the resistor 103. 

0.125. The terminal ta is connected to the reset input port 
/RESET of the high speed processor 91. Also, one terminal of 
the resistor 105 and one terminal of the capacitor 107 are 
connected to the line through which the reset input port/RE 
SET is connected to the terminal ta. The other terminal of the 
resistor 105 is supplied with the power supply voltage Vcc3. 
and the other terminal of the capacitor 107 is grounded. 
0126 The terminals t5, t13 and t14 are connected respec 
tively to the I/O ports 1012, 1013 and 1014 of the high speed 
processor 91. Accordingly, the high speed processor 91 can 
input signals to and output signals from an external device 
connected to the extension connector 63 of FIG.5 through the 
terminals t5, t13 and t14. 
0127. The power supply voltage Vcc1 is supplied from the 
terminals t7 and ts. The power supply voltage Vcc2 is sup 
plied from the terminals t11 and t12. The power supply volt 
age Vcc3 is supplied from the terminals t15 and t16. The 
power supply voltage Vcc4 is supplied from the terminals t18 
and t19. The power supply voltage Vcc2 is supplied to the 
analog circuitry of the high speed processor 91 while the 
power Supply Voltage Vcc3 is Supplied to the digital circuitry 
of the high speed processor 91. 
0128. The terminals té, t9, t10 and t17 are connected 
respectively to the I/O ports IO15, IO16, IO17 and IO18 of the 
high speed processor 91. Accordingly, the high speed proces 
sor 91 can receive a signal output from the key block 69 
through the terminal to. Also, the high speed processor 91 can 
output a control signal to an external device connected to the 
extension connector 63 and the key block 69 through the 
terminal t9. Furthermore, the high speed processor 91 can 
Supply a clock signal to an external device connected to the 
extension connector 63 and the key block 69 through the 
terminal t10. Still further, the high speed processor 91 can 
receive the output signal of the IR receiver circuit 71 through 
the terminal t17. 

0129. The terminals t20 and t21 are connected to the audio 
output ports AL and AR of the high speed processor 91. The 
terminal t23 is connected to the video output port VO of the 
high speed processor 91. Accordingly, the high speed proces 
sor 91 can output the audio signals “AL1 and “AR1 to the 
audio amplifier 73 of the adapter 1 through the terminals t20 
and t21, and output the video signal “VD” to the power supply 
switch 45 of the adapter 1 through the terminal t23. 
0130 Incidentally, the cartridge 3 is provided with a shield 
member 113. By virtue of the shield member 113, electro 
magnetic waves can be prevented, as much as possible, from 
leaking from the high speed processor 91 and the like as 
external radiation. 
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I0131 The imaging unit 51 includes the infrared emitting 
diode 53, an image sensor 161, an LED drive circuit 92 and 
the infrared filter 55. The output terminal of the image sensor 
161 is connected to the analog input AINO of high speed 
processor 91. 
0.132. The image sensor 161 operates in response to the 
clock signal “SCLK1 from the terminal t3. The frame output 
flag signal “FS and the image data output trigger signal 
“STR as output from the image sensor 161 are given respec 
tively to the I/O ports 109 and 1010 of the high speed proces 
sor 91. The signal “FS takes a high level during an exposure 
period and a low level during the period for transferring pixel 
data. The high speed processor 91 receives the pixel data from 
the image sensor 161 in response to the rising edges of the 
signal “STR’. 
I0133. The I/O ports IO0 to IO6 of the high speed processor 
91 are connected respectively to the control terminals IPO to 
IP6 of the image sensor 161. The high speed processor 91 
gives the image sensor 161 commands through the I/O ports 
IO0 to IO6, and supplies the image sensor 161 with data to be 
set in control registers thereof through the I/O ports IO0 to 
IO6. 
I0134. The high speed processor 91 outputs a clock signal 
“RCLK to the image sensor 161 through the I/O port 107 for 
storing data in the control registers. Also, the high speed 
processor 91 outputs a reset signal to the image sensor 161 
through the I/O port 108. 
0.135 Furthermore, the high speed processor 91 outputs an 
LED control signal to the LED drive circuit 92 through the I/O 
port IO11. The LED drive circuit 92 drives the infrared light 
emitting diode 53 in accordance with the LED control signal 
and the signal “FS'. By this process, the infrared light emit 
ting diode 53 repeats turning on and off and serves as a 
stroboscope. 
0.136 Next, the internal configuration of the high speed 
processor 91 will be briefly explained. Although not shown in 
the figure, the high speed processor 91 includes a CPU (cen 
tral processing unit), a graphics processor, a sound processor 
and a DMA controller and so forth, and in addition to this, 
includes an A/D converterfor receiving analog signals, and an 
input/output control circuit for receiving input signals such as 
key manipulation signals and infrared signals and giving the 
output signals to external devices. 
I0137 The CPU takes control of the entire system and 
performs various types of arithmetic operations in accor 
dance with a program stored in the memory 93. 
0.138. The graphics processor constructs graphics data on 
the basis of data stored in the memory 93, and outputs a video 
signal “VD” which is generated on the basis of the graphics 
data for displaying it on the television monitor 5. 
0.139. The graphics processor constructs graphics data by 
the use of a background screen, sprites and a bitmap screen. 
The background screen which covers entirety of the screen of 
the television monitor 5 comprises a two-dimensional block 
array. And each block comprises of a rectangular set of pixels. 
There are a first background screen and a second background 
screen respectively prepared as the background screen for 
showing depths in the background. The sprite consists of a 
rectangular set of pixels which can be relocated in any posi 
tion of the screen of the television monitor 5. The bitmap 
screen consists of a two-dimensional pixel array, the size and 
position of which as displayed can be freely designated. 
0140. In addition to this, the high speed processor 91 
includes a pixel plotter which is not shown in the figure but 
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can perform drawing operations with individual pixels. The 
sound processor converts data stored in the memory 93 into 
Sound data, and generates and outputs the audio signals 
*AL1 and "AR1' on the basis of the sound data. The sound 
data is synthesized by pitch conversion and amplitude modu 
lation of PCM (pulse code modulation) data serving as the 
base data of tone quality. For the amplitude modulation, an 
envelope control function for reproducing waveforms of a 
music instrument is provided in addition to a Volume control 
function performed in response to an instruction of the CPU. 
0141. In addition to this, the high speed processor 91 is 
provided with an internal memory (not shown in the figure) 
which is used as a working area, a counter area, a register area, 
a temporary data area, a flag area and/or the like area. 
0142 FIG. 7 is a cross sectional view showing the car 
tridge 3 of FIG. 1. As shown in FIG. 7, a lens unit 164 is 
located in the rear side of the infrared filter 55 and fitted on the 
substrate 167. The lens unit 164 includes a unit base 159, a 
lens holder 151, a concave lens 153, and a convex lens 157. 
The concave lens 153 is attached to the lens holder 151 fixed 
to the unit base 159 in the side facing the infrared filter 55 in 
parallel with the image sensor 161 mounted on the board 167. 
Also, the convex lens 157 is attached to the lens holder 151 in 
the side facing the image sensor 161 in parallel with the image 
sensor 161. Furthermore, there is a cavity (optical path) 155 
between the concave lens 153 and the convex lens 157. The 
infrared light as transmitted through the infrared filter 55 is 
detected by the image sensor 161 after passing through the 
concave lens 153, the cavity 155 and the convex lens 157. 
0143. Not shown in the figure, the infrared light emitting 
diodes 53a and 53d are fixed to the LED holding member 165 
and inserted into the holes of the cylindrical sections 163a and 
163d respectively. The holes of these cylindrical sections 
163a and 163d are formed completely through the surface so 
that the emitting portions of the infrared light emitting diodes 
53a and 53d are exposed to the surface of the imaging unit 51. 
This is true also for the infrared light emitting diodes 53b and 
53. 

0144. As shown in FIG. 7, a substrate 169 is fitted inside of 
the main body of the cartridge 3 for mounting the high speed 
processor 91, the memory 93 and so forth. The substrate 169 
is rectangular shaped in the plane view and has the terminals 
t1 to t24 along the front edge thereof which is a part of the 
connector section 57. The substrate 169 is covered by the 
shield member 171. The shield member 113 of FIG. 6 is made 
up of the shield member 171 and a shield member which is 
additionally provided on the bottom surface inside of the 
main body of the cartridge 3. 
0145 Next, the general outline of the process by the box 
ing game system will be explained. With reference to FIG. 6, 
the infrared light emitting diode 53 is driven by the LED drive 
circuit 92 in order to intermittently emit infrared light. The 
infrared light as emitted then intermittently illuminates the 
retroreflective sheets 21 of the glove type input articles 7L and 
7R which are gripped by the player 11. The image sensor 161 
then images the retroreflective sheets 21 which are intermit 
tently illuminated with infrared light. Accordingly, the image 
sensor 161 alternately outputs the image data of the retrore 
flective sheets 21 which are illuminated with infrared light 
and the image data of the retroreflective sheets 21 which are 
not illuminated with infrared light to the high speed processor 
91. In the case of the present embodiment, an image sensor of 
32 pixelsx32 pixels is used as the image sensor 161. Accord 
ingly, 32 pixels 32 pixels of pixel data (luminance data for 
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each pixel) is output as image data from the image sensor 161. 
The high speed processor 91 calculates differential image 
data between the image data obtained when infrared light is 
emitted and the image data obtained when infrared light is not 
emitted. Then, the high speed processor 91 calculates the 
positional information (determines the positions) of the 
respective glove type input articles 7L and 7R on the basis of 
this differential image data. The high speed processor 91 
displays a game mode selection screen and a game screen on 
the television monitor 5 by performing various processes to 
be described below on the basis of the positional information 
of the respective glove type input articles 7L and 7R as cal 
culated. 

0146 FIG. 8A is a view showing an example of the game 
mode selection screen displayed on the television monitor 5 
of FIG. 1. FIG. 8B is a view for explaining the selection 
operation in the game mode selection screen. As illustrated in 
FIG. 8A, when the cartridge 3 is inserted into the adapter 1 
and then the power supply switch 45 of the adapter 1 is turned 
on, the game mode selection screen is displayed on the tele 
vision monitor 5 by the high speed processor 91. 
0147 The game mode selection screen includes a game 
mode display section 200, selection buttons 203U and 203D, 
an OK button 207 and a cursor 201. The selection buttons 
203U and 203D include indicators 202U and 202D which are 
arrow shaped respectively. The OK button 207 includes an 
circular indicator 209. 

0.148. The high speed processor 91 synchronizes the 
motion of the cursor 201 with the motion of the glove type 
input articles 7L and/or 7R as imaged by the image sensor 
161. Accordingly, the player 11 can manipulate the cursor 201 
by moving the glove type input articles 7L and/or 7R. In this 
case, when only one of the glove type input articles 7L and 7R 
is imaged, the motion of the cursor 201 is synchronized with 
the motion of the glove type input article as imaged, but when 
both the glove type input articles 7L and 7R are imaged, the 
motion of the cursor 201 is synchronized with the motion of 
the center position of these glove type input articles. 
0149. As illustrated in FIG.8B, when the cursor 201 enters 
a selection acceptable area 211 including the selection button 
203D, the high speed processor 91 moves the cursor 201 to 
the center position of the selection button 203D irrespective 
of the motion of the glove type input articles 7L and 7R. For 
the sake of clarity in explanation, the selection acceptable 
area 211 is illustrated in the figure while it is not displayed on 
the television monitor 5 in practice. 
0150. After moving the cursor 201 to the center position of 
the selection button203D, the high speed processor 91 gradu 
ally fills the indicator 202D with a predetermined color as 
time passes in order to indicate the elapsed time. The indicator 
202D is completely filled with the predetermined color after 
a predetermined time elapses. The high speed processor 91 
fixes the selection operation after the predetermined time 
elapses, and displays the next game mode selection screen 
(the game mode selection screen of FIG. 9) on the television 
monitor 5 in accordance with the direction of the arrow of the 
indicator 202D. 

0151. However, if the player 11 greatly moves the glove 
type input articles 7L and/or 7R to locate the cursor 201 out of 
the selection acceptable area 211 before the predetermined 
time elapses, the selection operation is not fixed such that the 
color of the indicator 202D is returned to the initial color. 
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0152 The selection operation by the use of the selection 
button 203U is same as the selection operation by the use of 
the selection button 203D, and therefore no redundant 
description is repeated. 
0153 FIG.9 is an explanatory view for showing the deter 
mination operation in the game mode selection screen. As 
illustrated in FIG.9, when the selection operation is fixed in 
the condition shown in FIG. 8B, the high speed processor 91 
displays the game mode selection screen on the television 
monitor 5 in which the selectable game mode is “arbitrary 
match'. The “arbitrary match’ mode is a game mode in which 
the player 11 can arbitrarily select a boxer as his opponent. 
0154 When the cursor 201 enters a determination accept 
able area 213 including the OK button 207, the high speed 
processor 91 moves the cursor 201 to the centerposition of the 
OK button 207 irrespective of the motion of the glove type 
input articles 7L and 7R. For the sake of clarity in explanation, 
the determination acceptable area 213 is illustrated in the 
figure while it is not actually displayed on the television 
monitor 5. 
0155. After moving the cursor 201 to the center position of 
the OK button 207, the high speed processor 91 gradually fills 
the indicator 209 with a predetermined color in the clockwise 
direction as time passes in order to indicate the elapsed time. 
The indicator 209 is completely filled with the predetermined 
color after a predetermined time elapses. The high speed 
processor 91 fixes the determination operation after the pre 
determined time elapses, and enters the game mode displayed 
in the game mode display section 200 ("arbitrary match” in 
the case of FIG.9). 
0156 However, if the player 11 greatly moves the glove 
type input articles 7L and/or 7R to locate the cursor 201 out of 
the determination acceptable area 213 before the predeter 
mined time elapses, the determination operation is not fixed 
such that the color of the indicator 209 is returned to the initial 
color. 
0157 FIG. 10 is a view showing an example of a game 
screen (tournament or arbitrary match) as displayed on the 
television monitor 5. As shown in FIG. 10, the game screen 
includes a CPU boxer 215 and globes 217L and 217R of the 
boxer who is controlled by the player 11 (referred to hereinas 
“player's boxer). 
0158. The high speed processor 91 controls the motion 
(including punches) of the CPU boxer 215 in accordance with 
the program stored in the memory 93. Also, the high speed 
processor 91 controls the motion of the glove 217L in accor 
dance with the motion of the glove type input article 7L 
imaged by the image sensor 161, and controls the motion of 
the glove 217R in accordance with the motion of the glove 
type input article 7R imaged by the image sensor 161. 
Accordingly, the player 11 can avoid and defend himself 
against a punch of the CPU boxer 215 by moving the glove 
type input articles 7L and 7R. 
0159. The game screen further includes a physical indica 
tor 221a and a mental indicator 221b of the CPU boxer 215 
and a physical indicator 223a and a mental indicator 223b of 
the player's boxer. 
0160 The physical indicators 221a and 223a indicate the 
physical energy of the CPU boxer 215 and the physical energy 
of the player's boxer respectively, and each time either boxer 
takes a punch, his physical energy as indicated is decreased. 
In this case, the decreased amount of physical energy is deter 
mined in accordance with the force of the punch as hit. The 
mental indicators 221b and 223b indicate the mental energy 
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of the CPU boxer 215 and the mental energy of the player's 
boxer respectively, and each time either boxer takes a punch, 
his mental energy as indicated is more greatly decreased than 
his physical energy. However, his mental energy is recovered 
at a predetermined speed up to the residual physical energy at 
a maximum. When the mental energy is exhausted to Zero, the 
high speed processor 91 judges that the boxer falls down on 
the ground. Then, if the boxer stays on the ground for a 
predetermined period, the high speed processor 91 judges that 
the boxer gets knocked out. 
0.161 The game screen further includes a round indication 
section 219 in which the remaining time of the current round 
is displayed. 
0162 Next, a globe detection process, a right/left determi 
nation process and a globe motion determination process will 
be explained with reference to drawings. 
0163 FIG. 11 is an explanatory view for showing the 
globe detection process by the use of the high speed processor 
91. An image of 32x32 pixels is illustrated in FIG. 11 on the 
basis of the differential image data which is generated from 
the image data obtained when infrared light is emitted and the 
image data obtained when infrared light is not emitted. In the 
figure, each of the Small unit squares represents one pixel. 
Also, the origin of the XY coordinates is located at the upper 
left vertex. 
0164. This image includes two areas 251 and 253 having 
large luminance values. The areas 251 and 253 represent the 
retroreflective sheet 21 of the glove type input article 7L and 
the retroreflective sheet 21 of the glove type input article 7R. 
However, at this time, it cannot be determined which area 
corresponds to which glove type input article. 
0.165. The high speed processor 91 first scans the differ 
ential image data from X=0 to X=31 with Y=0 as a start point, 
then Y is incremented followed by scanning the differential 
image data from X=0 to X=31 again. This process is repeated 
until Y-31 in order to completely scan the differential image 
data of 32x32 pixels and determine the upper end position 
minY, the lower end position maxY, the left end position 
minX and the right end position maxX of the pixel data 
greater than a threshold value “ThL. 
0166 Next, the high speed processor 91 scans the differ 
ential image data in the positive X-axis direction from the 
coordinates (minX, minY) as a start point, in order to calcu 
late the distance “LT between the start point and the pixel at 
which the luminance value first exceeds the threshold value 
“ThL”. Also, the high speed processor 91 scans the differen 
tial image data in the negative X-axis direction from the coor 
dinates (maxX, minY) as a start point, in order to calculate the 
distance “RT between the start point and the pixel at which 
the luminance value first exceeds the threshold value “Th’. 
Furthermore, the high speed processor 91 scans the differen 
tial image data in the positive X-axis direction from the coor 
dinates (minX, maxY) as a start point, in order to calculate the 
distance “LB' between the start point and the pixel at which 
the luminance value first exceeds the threshold value “Th’. 
Still further, the high speed processor 91 scans the differential 
image data in the negative X-axis direction from the coordi 
nates (maxX, maxY) as a start point, in order to calculate the 
distance 'RB' between the start point and the pixel at which 
the luminance value first exceeds the threshold value “Th’. 
0.167 If the distances satisfy LTYRT, the high speed pro 
cessor 91 sets a first extraction point to the coordinates 
(maxX, minY), and if the distances satisfy LTsRT, the high 
speed processor 91 sets the first extraction point to the coor 
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dinates (minx, minY). Also, if the distances satisfy LB>RB, 
the high, speed processor 91 sets a second extraction point to 
the coordinates (maxX, maxY), and if the distances satisfy 
LBsRB, the high speed processor 91 sets the second extrac 
tion point to the coordinates (minX, maxY). 
0168 FIG. 12 is an explanatory view for showing the 
right/left determination process by the high speed processor 
91. FIG. 12 shows the position TPL2 of the glove type input 
article 7L as determined just before (one video frame before) 
and the position TPL1 of the glove type input article 7L as 
determined twice before (two video frames before), and the 
position TPR2 of the glove type input article 7R as deter 
mined just before (one video frame before) and the position 
TPR1 of the glove type input article 7R as determined twice 
before (two video frames before). The positions TPL1, TPL2. 
TPR1 and TPR2 are positions in the image on the basis of the 
differential image data. 
0169. The high speed processor 91 calculates a velocity 
vector VL which has its start point at the position TPL1 and its 
end point at the position TPL2. Then, the predicted position 
TPLp of the glove type input article 7L is obtained as the end 
point of the velocity vector VL having the position TPL2 as its 
start point. On the other hand, the high speed processor 91 
calculates a velocity vectorVR which has its start point at the 
position TPR1 and its end point at the position TPR2. Then, 
the predicted position TPRp of the glove type input article 7R 
is obtained as the end point of the velocity vector VR having 
the position TPR2 as its start point. 
(0170 The high speed processor 91 obtains the distance 
LD1 between the first extraction point TPN1 and the pre 
dicted position TPLp, the distance RD1 between the first 
extraction point TPN1 and the predicted position TPRp, the 
distance LD2 between the second extraction point TPN2 and 
the predicted position TPLp, and the distance RD2 between 
the second extraction point TPN2 and the predicted position 
TPRp. 
0171 If the distances satisfy LD1>RD1, the high speed 
processor 91 sets the current position of the glove type input 
article 7R to the first extraction point TPN1, and if the dis 
tances satisfy LD1sRD1, the high speed processor 91 sets 
the current position of the glove type input article 7L to the 
first extraction point TPN1. Also, if the distances satisfy 
LD2>RD2, the high speed processor 91 sets the current posi 
tion of the glove type input article 7R to the second extraction 
point TPN2, and if the distances satisfy LD2sRD2, the high 
speed processor 91 sets the current position of the glove type 
input article 7L to the second extraction point TPN2. Inciden 
tally, in the case where the left and right predicted positions 
TPLp and TPRp cannot be calculated, for example, just after 
the game starts, the coordinates of the glove type input article 
7L are set to the coordinates of one of the first extraction point 
TPN1 and the second extraction point TPN2 the X-coordinate 
of which is “minX’, and the coordinates of the glove type 
input article 7R are set to the coordinates of the other glove 
type input article the X-coordinate of which is “maxX'. 
0172. As has been discussed above, since the first extrac 
tion point TPN1 and the second extraction point TPN2 are 
associated respectively with left and right or right and left on 
the basis of the left and right predicted positions TPLp and 
TPRp, the high speed processor 91 can properly recognize the 
glove type input articles 7L and 7R in the image on the basis 
of the differential image data even if the relative positions of 
the glove type input articles 7L and 7R are switched (crossed) 
between left and right. 
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(0173 FIGS. 13A, 13C and 13E are explanatory views for 
showing the process of calculating Velocity vectors by the 
high speed processor 91, and FIGS. 13B, 13D and 13F are 
explanatory views for showing the globe motion determina 
tion process by the high speed processor 91. These drawings 
are explanatory views for showing the motion determination 
process of the glove type input article 7L. 
(0174 Positions TPL1 to TPL3 of the glove type input 
article 7L are illustrated in FIGS. 13A, 13C and 13E. The 
positions TPL1 to TPL3 are positions in the image on the 
basis of the differential image data. As shown in these draw 
ings, the high speed processor 91 calculates a Velocity vector 
“V” by the use of the position of the glove type input article 
7L two video frames before (for example, the position TPL1) 
as a start point, and the current position (for example, the 
position TPL3) as an end point. 
0.175. Then, the high speed processor 91 places the start 
point TPL1 of the velocity vector “V” at the origin in the 
virtual screen (32x32 pixels) as illustrated in FIGS. 13B, 13D 
and 13F, and determines in which area the end point TPL3 is 
located. If the end point TPL3 of the vector “V” is located in 
an area "immovable', the high speed processor 91 determines 
that the player 11 does not throw a left punch (refer to FIG. 
13B). In other words, although the glove type input article 7L 
is actually moved, the high speed processor 91 does not 
recognize it as a punch. If the end point TPL3 of the vector 
“V” is located in an area “straight', the high speed processor 
91 determines that the player 11 does throw a left straight 
punch (refer to FIG. 13D). In other words, the high speed 
processor 91 determines that the glove type input article 7L is 
moved straightly. If the end point TPL3 of the vector “V” is 
located in an area “cross', the high speed processor 91 deter 
mines that the player 11 does throw a left cross punch (refer to 
FIG. 13F). In other words, the high speed processor 91 deter 
mines that the glove type input article 7L is moved in the form 
of a cross. 

(0176). As understood from FIGS. 13B, 13D and 13F, in 
Such a motion determination process, the processor 91 places 
the start point TPL1 of the velocity vector “V” at the origin of 
the virtual screen. The origin of the virtual screen is located at 
the center position of the lower side thereof. 
0177. For the glove type input article 7R, a virtual screen 

is provided by laterally inverting the virtual screen as illus 
trated in FIGS. 13B, 13D and 13F, and the motion (immov 
able, straight, cross) determination process is performed in 
the same manner as that for the glove type input article 7L. 
0.178 Next, with reference to a flowchart, the process flow 
of the boxing game system will be explained. 
0179 FIG. 14 is a flowchart showing an example of the 
overall process flow by the high speed processor 91. As shown 
in FIG. 14, the high speed processor 91 performs an initial 
ization process in step S1. More specifically speaking, the 
system hardware and the respective variables are initialized. 
0180. The high speed processor 91 performs the imaging 
process of the glove type input articles 7L and 7R in step S2. 
Also, in step S3, the high speed processor 9 performs the 
process of detecting the glove type input articles 7L and 7R on 
the basis of the result of the imaging process of in step S2. The 
high speed processor 91 proceeds to step S5 if the game state 
is 'game mode selection’, proceeds to step S6 if the game 
state is “fighting, proceeds to step S7 if the game state is 
“falling down”, proceeds to step S8 if the game state is “end 
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of round', and proceeds to step S10 if the game state is “end 
of bout'. However, the game mode is initialized to “game 
mode selection' at power up. 
0181. In step S5, the high speed processor 91 performs the 
game mode selection process in response to the motion of the 
glove type input articles 7L and 7R. In step S6, the high speed 
processor 91 controls the motion of the CPU boxer 215, and 
the motion of the gloves 217L and 217R in response to the 
motion of the glove type input articles 7L and 7R. The high 
speed processor 91 performs the fighting process between the 
CPU boxer 215 and the player's boxer in this way. In this case, 
the high speed processor 91 decreases the mental energy 
indicated by the mental indicator 221b or 223b of the boxer 
who takes a punch, judges falling down when the mental 
energy is exhausted to Zero, and sets the game mode to “fall 
ing down”. Also, when a predetermined time elapses and one 
round ends, the high speed processor 91 sets the game mode 
to “end of round'. Furthermore, when the final round ends, 
the high speed processor 91 sets the game mode to “end of 
bout after performing the process of steps S8 and S9. 
0182. In this example, if the end point of the velocity 
vector “V” of the glove type input article 7L is located in the 
straight area or the cross area shown in FIG. 13, the high speed 
processor 91 determines that a punch is thrown with the glove 
type input article 7L. This is true also for the glove type input 
article 7R. 

0183 In step S7, the high speed processor 91 performs the 
process for the falling down. In the case where the player's 
boxer falls down, if the glove type input articles 7L and 7R are 
swung for a predetermined number of times which is deter 
mined in accordance with the remaining physical energy 
before the count of 10, the game state is set to “fighting by 
this process. If the glove type input articles 7L and 7R are not 
swung for the predetermined number of times before the 
count of 10, the high speed processor 91 judges a knockout 
and set the game state to “end of bout'. 
0184. On the other hand, when the CPU boxer falls down, 
the game state is set to “fighting or “end of bout in accor 
dance with the behavioral algorithm of the CPU boxer. 
0185. In step S8, the high speed processor 91 calculates 
the calorie consumption of the exercising player 11 in the 
current round. In step S9, the high speed processor 91 per 
forms the settings of animation and the display positions in 
order to display the calorie consumption of the player 11 and 
the points of the respective boxers in the round. 
0186. In step S10, the high speed processor 91 sums up the 
energy consumptions of the player 11 in the respective rounds 
to calculate the total calorie consumptions of the player 11 
through the bout. In step S11, the high speed processor 91 
performs the settings of animation and the display positions 
in order to display the total calorie consumption of the player 
11 and the outcome of the bout. On the other hand, when the 
time runs out, the outcome of the bout is determined. 
0187. If there is an interrupt by a video system synchro 
nous signal in step S12, the process proceeds to step S13, 
otherwise the process repeats the same step S12. The interrupt 
by a video system synchronous signal is issued at /60 second 
intervals. 

0188 In step S13, the high speed processor 91 updates the 
display image (video frame) of the television monitor 5 on the 
basis of the animation and display positions as set in steps S5 
to S11. 
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0189 The sound process in step S14 is performed when an 
audio interrupt is issued for outputting game music Sounds, 
and other sound effects. 
0.190 FIG. 15 is a flowchart showing an example of the 
imaging process of step S2 of FIG. 14. As shown in FIG. 15, 
the high speed processor 91 turns on the infrared light emit 
ting diode 53 in step S20. In step S21, the high speed proces 
sor 91 acquires, from the image sensor 161, image data 
obtained when infrared light is emitted, and stores the image 
data in the internal memory. 
0191 As has been discussed above, the present embodi 
ment makes use of the image sensor 161 of 32 pixelsx32 
pixels. Accordingly, 32 pixels 32 pixels of pixel data (lumi 
nance data for each pixel) is output as image data from the 
image sensor 161. This pixel data is converted into digital data 
by the A/D converter and stored in the internal memory as the 
array elements “P1 DX Y. 
0.192 In step S22, the high speed processor 91 turns off the 
infrared light emitting diode 53. In step S23, the high speed 
processor 91 acquires, from the image sensor 161, image data 
(32 pixels 32 pixels of pixel data (luminance data for each 
pixel)) obtained when infrared light is not emitted, and stores 
the image data in the internal memory. In this case, the image 
data obtained when infrared light is not emitted is stored in the 
array elements “P2XY of the internal memory. 
0193 The stroboscope imaging is performed in this way. 
Since the image sensor 19 of 32 pixelsx32 pixels is used in the 
case of the present embodiment, X=0 to 31 and Y=0 to 31. 
(0194 FIG. 16 is a flowchart showing an example of the 
globe detection process of step S3 of FIG. 14. As shown in 
FIG. 16, in step S30, the high speed processor 91 calculates 
the differential data between the pixel data “P1 DX Y” 
acquired when infrared light is emitted and the pixel data 
“P2DXYT acquired when infrared light is not emitted, and 
the differential data is assigned to the respective array ele 
ments “Dif X Y. In step S31, when the process of calcu 
lating the 32x32 pixels of the differential image is finished, 
the high speed processor 91 proceeds to step S32, but if the 
process is not finished yet, the high speed processor 91 pro 
ceeds to step S30. In this way, the high speed processor 91 
repeats the process of step S30 to generate differential image 
data between the image data obtained with infrared light 
illumination and the image data obtained without infrared 
light illumination. The noise due to lights other than reflected 
light from the retroreflective sheets 21 of the glove type input 
articles 7L and 7R can be eliminated, as much as possible, by 
obtaining differential image data (differential image), and 
thereby the glove type input articles 7L and 7R can be 
detected with a high degree of accuracy. 
0.195. In step S32, the high speed processor 91 performs 
the process of detecting the left, right, upper and lower ends 
(minX, maxX, minY. maxY) as explained with reference to 
FIG.11. In step S33, the high speed processor 91 performs the 
process of determining the positions of two points (the first 
extraction point (XtpO. YtpO) and the second extraction 
point (Xtp1.Ytp1)) as explained with reference to FIG.11. 
In step S34, the high speed processor 91 calculates the center 
coordinates between the first extraction point (XtpO.YtpO) 
and the second extraction point (Xtp1. Ytp1). Then, the 
center coordinates are converted into the corresponding 
screen coordinates. 
0.196 FIG. 17 is a flowchart showing an example of the 
process of detecting the left, right, upper and lower ends in 
step S32 of FIG. 16. This flowchart is an example of the 
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process of detecting the left, right, upper and lower ends as 
explained with reference to FIG. 11. 
(0197). As shown in FIG. 17, the high speed processor 91 
assigns “0” to “X”, “Y”, “maxX”, “maxY and “k” in step 
S40. Also, the high speed processor 91 assigns “31 to 
“minX and “minY”. 
0198 In step S41, the high speed processor 91 compares 
the array element “Dif XY with a predetermined thresh 
old value “ThL'. If the array element “Dif XY is larger 
than the predetermined threshold value“ThLin step S42, the 
high speed processor 91 proceeds to step S43, and conversely 
if the array element “Dif X Y” is not larger than the 
predetermined threshold value"ThL', the high speed proces 
sor 23 proceeds to step S55. 
0199 The process in steps S41 and S42 is the process for 
detecting whether or not the glove type input articles 7L or 7R 
is imaged. Since the glove type input articles 7L and 7R are 
provided with the retroreflective sheets 21, when the glove 
type input article 7L or 7R is imaged, the luminance values of 
the pixels on the differential image corresponding to the ret 
roreflective sheet 21 become large. Because of this, the pixels 
having luminance values larger than the threshold value 
“ThL are recognized as part of the retroreflective sheet 21 as 
imaged by evaluating Small and large t of the luminance 
values on the basis of threshold value "ThL’. 
0200. In step S43, the high speed processor 91 increments 
the counter value “k” by one. In step S44, the high speed 
processor 91 determines whether or not the counter value “k” 
is “1”, and if k=1 the process proceeds to step S45, otherwise 
the process proceeds to step S46. 
0201 In step S45, the high speed processor 91 assigns the 
current Y-coordinate to the minimum Y-coordinate “minY”. 
In other words, after scanning starts from (X,Y)=(0, 0), “X” 
is incremented from “O'” to “31 with “Y” which is fixed until 
X=31 but incremented each time “X is returned to “O'” and 
“X” is incremented again from “0” to “31” (refer to steps S55 
to S59 to be described below), and thereby the value “Y” of 
the first array element “DifXY' (i.e., pixel) exceeding the 
threshold value “ThL' is necessarily the minimum Y-coordi 
nate “minY”. 
0202 In step S46, the high speed processor 91 compares 
the current Y-coordinate with the current maximum Y-coor 
dinate “maxY”. If the current Y-coordinate is larger than the 
current maximum Y-coordinate “maxY” in step S47, the high 
speed processor 91 proceeds to step S48, otherwise proceeds 
to step S49. In step S48, the high speed processor 91 assigns 
the current Y-coordinate to the maximum Y-coordinate 
maxY. 
0203. In step S49, the high speed processor 91 compares 
the current minimum X-coordinate minX and the current 
X-coordinate. If the current X-coordinate is smaller than the 
current minimum X-coordinate “minX in step S50, the high 
speed processor 91 proceeds to step S51, otherwise proceeds 
to step S52. In step S51, the high speed processor 91 assigns 
the current X-coordinate to the minimum X-coordinate 
“minX. 
0204. In step S52, the high speed processor 91 compares 
the current X-coordinate with the current maximum X-coor 
dinate “maxX. If the current X-coordinate is larger than the 
current maximum X-coordinate “maxX” in step S53, the high 
speed processor 91 proceeds to step S54, otherwise proceeds 
to step S55. In step S54, the high speed processor 91 assigns 
the current X-coordinate to the maximum X-coordinate 
“maxX'. 
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0205. In step S55, the high speed processor 91 increments 
“X” by one. If X-32 in step S56 (i.e., when the process of one 
line of the differential image is finished), the high speed 
processor 91 proceeds to step S57, otherwise the high speed 
processor 91 proceeds to step S41. 
0206. In step S57, the high speed processor 91 assigns “O'” 
to “X”. In step S58, the high speed processor 91 increments 
“Y” by one. Since one line of the differential image is com 
pletely processed, the steps S57 and S58 are taken to repeat 
the process for the next line. 
0207. If Y=32 in step S59 (i.e., when the process of the 
32x32 pixels of the differential image is finished), the high 
speed processor 91 returns to the routine of FIG. 16, other 
wise the high speed processor 91 proceeds to step S41. 
0208. The minimum X-coordinate “minX’, maximum 
X-coordinate "maxX', minimum Y-coordinate “minY” and 
maximum Y-coordinate “maxY are finally determined when 
Y=32 after repeating the above steps S41 to S59. 
0209 FIG. 18 is a flowchart showing an example of the 
process of determining two points in step S33 of FIG.16. This 
flowchart is an example of the process of determining two 
points as explained with reference to FIG. 11. 
0210. As shown in FIG. 18, the high speed processor 91 
assigns “0” to “M” in step S70, and repeatedly performs the 
process from step S71 to step S87. In this case, as shown in 
step S71, Ytb-minY in the first loop and Ytb-maxY in the 
second loop. In step S72, the high speed processor 91 starts 
scanning from the coordinates (minX,Ytb) as a starting point. 
0211. In step S73, the high speed processor 91 assigns “0” 
to the counter value “C1. In step S74, the high speed pro 
cessor 91 compares the differential data Dif XY with the 
threshold value “ThI, and proceeds to step S77 if the differ 
ential data is larger than the threshold value, otherwise pro 
ceeds to step S75. In step S75, the high speed processor 91 
increments the count value “C1 by one. In step S76, the high 
speed processor 91 increments the coordinate “X” by one and 
proceeds to step S74. 
0212. In step S74, when it is determined that Dif X 
Y>ThL, the current counter value “C1 is equal to the 
distance “LT or “LB' shown in FIG. 11 In step S72, C1=LT 
if Ytb=minY, and C1=LB if Ytb=maxY. 
0213. In step S77, the high speed processor 91 starts scan 
ning from the coordinates (maxX,Ytb) as a starting point. In 
step S78, the high speed processor 91 assigns “0” to the 
counter value “Cr'. In step S79, the high speed processor 91 
compares the differential data Dif XY with the threshold 
value “ThI, and proceeds to step S82 if the differential data 
is larger than the threshold value, otherwise proceeds to step 
S80. In step S80, the high speed processor 91 increments the 
count value “Cr” by one. In step S81, the high speed processor 
91 decrements the coordinate “X” by one, and proceeds to 
step S79. 
0214. In step S79, when it is determined that Dif X 
Y>ThL, the counter value “Cris equal to the distance “RT 
or “RB” shown in FIG. 11. In step S72, Cr-RT if Ytb-minY. 
and Cr=RB if Ytb=maxY. 
0215. In step 82, the high speed processor 91 compares the 
distance “Cr with the distance “C1. If the distance “C1 is 
larger than the distance“Cr” in step S83, the process proceeds 
to step S85, otherwise proceeds to step S84. 
0216. In step S84, “minX is assigned to “XtpMI, and 
“Ytb' is assigned to “YtpMI”. On the other hand, in step 
S85, “maxX” is assigned to “XtpMI, and “Ytb” is assigned 
to “YtpMI”. 
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0217. In this case, the coordinates (XtpO.YtpO) are the 
coordinates of the first extraction point as explained with 
reference to FIG. 11, and the coordinates (Xtp1.Ytp1) are 
the coordinates of the second extraction point as explained 
with reference to FIG. 11. 
0218. In step S86, the high speed processor 91 increments 
“M” by one, and proceeds to step S87. When the loop from 
step S71 to step S87 is finished, the process returns to the 
routine of FIG. 16. 
0219 FIG. 19 is a flowchart showing an example of the 
selection process in step S5 of FIG. 14 FIG. 19 is a flow chart 
showing an example of the process flow as explained with 
reference to FIGS. 8A and 8B and FIG. 9. As shown in FIG. 
19, in step S101, the high speed processor 91 calculates the 
center coordinates between the center coordinates currently 
obtained and the center coordinates previously obtained, as 
calculated in step S34 of FIG. 16, and sets the current coor 
dinates as calculated here to the current coordinates of the 
cursor 201 (called as the cursor coordinates). Incidentally, the 
center coordinates as used are screen coordinates after con 
version. In step S102, if the current cursor coordinates are 
located in the selection acceptable area 211 in which the 
selection button 203U or 203D is included, the high speed 
processor 91 proceeds to step S103, otherwise proceeds to 
step S110. 
0220. In step S103, the high speed processor 91 sets an 
area flag to a value corresponding to the selection button 
203U or 203D in the selection acceptable area 211 in which 
the current cursor coordinates are located. In step S104, the 
high speed processor 91 resets the current position of the 
cursor 201 to the center of the Selection button 203U or 203D 
in the selection acceptable area 211 in which the current 
cursor coordinates are located. In step S105, the high speed 
processor 91 performs the settings of the animation of the 
indicator 202U or 202D which indicates the passage of time 
and is provided in the selection acceptable area 211 in which 
the current cursor coordinates are located. By this process, the 
corresponding indicator 202U or 202D is gradually filled 
with the predetermined color as time passes. 
0221. In step S106, the high speed processor 91 checks the 
area flag, determines whether or not its value is the same as 
the previous value, and if it is the same the process proceeds 
to step S108, otherwise proceeds to step S107. In step S107, 
the high speed processor 91 resets the elapsed time (returns it 
to 0), and proceeds to step S108. In step S108, the high speed 
processor 91 determines whether or not a predetermined time 
elapses, and if it elapses, the process proceeds to step S109, 
otherwise returns to the main routine of FIG. 14. In step S109, 
the high speed processor 91 performs the settings of anima 
tion and the display positions in order to display the next 
game mode selection screen in accordance with the direction 
of the arrow of the corresponding indicator 202U or 202D. 
0222. On the other hand, if the current cursor coordinates 
are located in the determination acceptable area 213 in step 
S110, the process proceeds to step S111, otherwise proceeds 
to step S118. In step S118, the high speed processor 91 sets 
the area flag to a value indicating that the current cursor 
coordinates are not located in either the selection button203U 
or 203D and also not located in the OK button 207. 
0223. By the way, supplementary explanation will be 
given in regard to the process of FIG. 11, FIG. 17 and FIG. 18. 
FIG. 11 illustrates an exemplary case where both the glove 
type input articles 7L and 7R are imaged. However, even 
when only one of the glove type input articles 7L and 7R is 
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imaged, it is apparent that, by the process of FIG. 17 and FIG. 
18, the maximum X-coordinate "maxX', minimum X-coor 
dinate “minX', maximum Y-coordinate "maxY” and mini 
mum Y-coordinate “minY” can be obtained, and also the first 
extraction point and the second extraction point can be 
obtained. 
0224. On the other hand, in step S111, the high speed 
processor 91 sets the area flag to a value corresponding to the 
OK button 207 in the determination acceptable area 213 in 
which the current cursor coordinates are located. In step 
S112, the high speed processor 91 resets the current position 
of the cursor 201 to the center position of the OK button 207. 
In step S113, the high speed processor 91 sets the animation 
of the indicator 209 indicative of the passage of time. By this 
process, as time passes, the indicator 209 is gradually filled 
with a predetermined color in the clockwise direction. 
0225. In step S114, the high speed processor 91 checks the 
area flag, determines whether or not its value is the same as 
the previous value, and if it is the same the process proceeds 
to step S116, otherwise proceeds to step S115. In step S115, 
the high speed processor 91 resets the elapsed time (returns it 
to 0), and proceeds to step S116. In step S116, the high speed 
processor 91 determines whether or not a predetermined time 
elapses, and if it elapses, the process proceeds to step S117. 
otherwise returns to the main routine of FIG. 14. In step S117. 
the high speed processor 91 starts the process which is to be 
performed in the selected game mode. In this case, the game 
state is set to “fighting. 
0226 FIG. 20 is a flowchart showing an example of the 
process flow during fighting in step S6 of FIG. 14. As shown 
in FIG. 20, in step S120, the high speed processor 91 deter 
mines which of the first extraction point and the second 
extraction point as obtained in the process of FIG. 18 is 
corresponding to the right or left hand. 
0227. In step S121, the high speed processor 91 evaluates 
the motion of the gloves 217L and 217R of the player's boxer, 
and determines a straight punch, a cross punch or no punch. In 
step S122, the high speed processor 91 updates the display 
position of the gloves 217L and 217R of the player's boxer. In 
step S123, the high speed processor 91 calculates the differ 
ence between the horizontal component (X component) of the 
center coordinates as currently obtained in step S34 of FIG. 
16 and the horizontal component (X component) of the center 
coordinates as previously obtained, i.e., the moving distance 
of the centerpoint in the horizontal direction, and adds it to an 
accumulated value “Dm' as previously obtained. As thus 
described, in step S123, the accumulated value “Dm” (i.e., 
Sum of displacement"Dm') is acquired by Successively accu 
mulating the moving distance of the center point in the hori 
Zontal direction, i.e., the moving distance of the center point 
between the glove 217L and the glove 217R in the horizontal 
direction. Incidentally, the center coordinates are screen coor 
dinates after conversion. 
0228. In step S124, the high speed processor 91 controls 
the motion of the opposing boxer (i.e., the CPU boxer 215). In 
other words, the high speed processor 91 performs the set 
tings of animation and position of the opposing boxer in 
accordance with the behavioral algorithm of the opposing 
boxer. In step S125, the high speed processor 91 controls the 
display of the background image in response to the position of 
the opposing boxer and the positions of the gloves 217L and 
217R of the player's boxer. 
0229. More specific description is as follows. In the case 
of the present embodiment, horizontal 256 pixels (width)x 
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vertical 224 pixels (height) are displayed in the screen of the 
television monitor 5, and three areas are defined by dividing 
the displayed area by three in the horizontal (width) direction. 
The background image is scrolled to the right direction when 
the opposing boxer moves from the center area to the left area, 
while the background image is scrolled to the left direction 
when the opposing boxer moves from the center area to the 
right area, in order to control the background image such that 
the opposing boxer is located in the center area. Such back 
ground control is equivalent to changing the angle of a camera 
when taking the image of the ring. 
0230. Also, the positions of the opposing boxer and the 
background image are controlled in accordance with the 
motions of the center point between the first extraction point 
and the second extraction point which are obtained by the 
process of FIG.16. In other words, the positions of the oppos 
ing boxer and the background image are controlled in accor 
dance with the moving distance of the center point between 
the first extraction point and the second extraction point in the 
horizontal direction. The opposing boxer and the background 
image are scrolled to the right when the center point moves to 
the left in relation to the center of the screen, and the opposing 
boxer and the background image are scrolled to the left when 
the center point moves to the right in relation to the center of 
the screen. Such control of the opposing boxer and the back 
ground image is performed for taking the motion parallax of 
the player's boxer into consideration. 
0231. In step S126, the high speed processor 91 deter 
mines whether or not a punch of the player's boxer hits the 
opposing boxer. In step S127, the high speed processor 91 
determines whether or not a punch of the opposing boxer hits 
the player's boxer. More specifically speaking, if either the 
right or left punch of the opposing boxer is located between 
the glove 217L and the glove 217R of the player's boxer, it is 
determined that the punch hits the player's boxer. On the other 
hand, if either the right or left punch of the opposing boxer is 
located outside of the glove 217L or the glove 217R of the 
player's boxer, it is determined that the punch is defended. 
0232. In step S128, the high speed processor 91 deter 
mines whether or not the round ends, and if the round ends the 
process proceeds to step S129 to set the game state to “end of 
round, and returns to the main routine, otherwise proceeds to 
step S130. In step S130, the high speed processor 91 whether 
or not the bout is over, i.e., all the rounds end, and if the bout 
is over, the process proceeds to step S131 to set the game state 
to “end of bout', and returns to the main routine. On the other 
hand, if the bout is not over, the process returns to the main 
routine. 

0233 FIG. 21 is a flowchart showing an example of the 
right/left determination process in step S120 of FIG. 20. This 
flowchart is also an example of the process of determining 
right/left as explained with reference to FIG. 12. Incidentally, 
the position of the glove type input article 7L is called the left 
extraction point, and the position of the glove type input 
article 7R is called the right extraction point. 
0234. As shown in FIG. 21, in step S140, the high speed 
processor 91 predicts the current position (Xnl, Ynl) of the left 
extraction point from the previous position (XLIO.YLOI) of 
the left extraction point. In step S141, the high speed proces 
sor 91 predicts the current position (Xnr, Ynr) of the right 
extraction point from the previous position (XRO.YRIO) of 
the right extraction point. In this case, the position (Xnl, Ynl) 
of the left extraction point corresponds to the predicted posi 
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tion TPLp of FIG. 12, and the position (Xnr, Ynr) of the right 
extraction point corresponds to the predicted position TPRp 
of FIG. 12. 
0235. In step S142, the high speed processor 91 assigns 
“0” to “M”. In step S143, the high speed processor 91 calcu 
lates the distance D1 between the predicted position (Xnl, Ynl) 
and the extraction point (XtpM. YtpMI). In step S144, the 
high speed processor 91 calculates the distance Dr between 
the predicted position (Xnr, Ynr) and the extraction point (Xtp 
M. Ytp MI). 
0236. In this case, the extraction point (XtpO. YtpO) is 
the first extraction point as obtained by the routine of FIG. 18. 
and the extraction point (Xtp1. Ytp1) is the second extrac 
tion point as obtained by the routine of FIG. 18. When M=0, 
the distance Dl corresponds to the distance LD1 of FIG. 12, 
and the distance Dr corresponds to the distance RD1 of FIG. 
12. Also, when M=1, the distance D1 corresponds to the 
distance LD2 of FIG. 12, and the distance Dr corresponds to 
the distance RD2 of FIG. 12. 
0237. In step S145, the high speed processor 91 compares 
the distance Dr and the distance Dl. If Dld-Drin step S146, the 
high speed processor proceeds to step S148 otherwise pro 
ceeds to step S147. 
0238. In step S147, the high speed processor 91 sets the 
position (XL2, YL2) to the position (XLI1, YLI1) of the 
left extraction point as determined twice before, and sets the 
position (XLI1, YLI1) to the position (XLIO.YLOI) of the 
left extraction point as determined just before. Then, the high 
speed processor 91 sets the coordinates (XtpM. YtpM) to 
the current position (XLO, YLOI) of the left extraction 
point. 
0239. On the other hand, in step S148, the high speed 
processor 91 sets the position (XR2), YR2) to the position 
(XR1, YR 1) of the right extraction point as determined 
twice before, and sets the position (XR1, YR 1) to the 
position (XRIO.YRIO) of the right extraction point as deter 
mined just before. Then, the high speed processor 91 sets the 
coordinates (XtpM.YtpMI) to the current position (XR0. 
YRO) of the right extraction point. 
0240. In step S149, the high speed processor 91 incre 
ments the variable “M” by one. In step S150, the high speed 
processor 91 determines whether or not M=2, and if M=2 the 
process returns to the routine of FIG. 20 otherwise proceeds 
to step S143. 
0241 FIG. 22 is a flowchart showing an example of the 
globe motion determination process in step S121 of FIG. 20. 
This flowchart is also an example of the process of determin 
ing the globe motion as explained with reference to FIG. 13. 
0242. As shown in FIG. 22, the high speed processor 91 
repeats the process from step S160 to step S169. When i=0, 
the motion of the glove type input article 7L is determined, 
and when i=1, the motion of the glove type input article 7R is 
determined. 
0243 In step S161, the high speed processor 91 calculates 
the velocity vector Vi by the following equation. 

0244. In this case, the coordinates (XOIO, YOO) are the 
current left extraction point (XLIO.YLO) corresponding to 
the left position TPL3 of FIG. 13, and the coordinates (XO2), 
YO2) are the left extraction point (XL2, YL2) as deter 
mined twice before corresponding to the left position TPL1 of 
FIG. 13. Accordingly, the velocity vector VO corresponds to 
the velocity vector V of FIG. 13. On the other hand, the 
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coordinates (X10, Y1O) are the current right extraction 
point (XRIO.YRIO), and the coordinates (X12, Y12) are 
the right extraction point (XR2.YR2) as determined twice 
before. 

0245. In step S162, the high speed processor 91 places the 
start point of the velocity vector Vi at the origin in the virtual 
screen, and determines in which area the end point of the 
velocity vector Vi is located (refer to FIGS. 13B, 13D and 
13F). If the endpoint of the velocity vector Vi is located in the 
“immovable area' in step S163, the high speed processor 91 
proceeds to step S164 in which a immovable flag IFi is turned 
on, otherwise proceeds to step S165. 
0246. If the endpoint of the velocity vector Vi is located in 
the “straight area in step S165, the high speed processor 91 
proceeds to step S167 in which a straight flag SFi is turned on, 
otherwise the end point is located in the “cross area' and 
thereby the process proceeds to step S166 in which a cross 
flag CFi is turned on. In step S168, the high speed processor 
91 increments the count value “Np' of a punch counter which 
counts the number of punches and the process proceeds to 
step S169. In this manner, the number of punches is counted 
with no distinction between straight and cross and between 
right and left. 
0247. After performing the process from step S160 to 
S169 twice, i.e., the determination process is completed for 
the left and right glove type input articles 7L and 7R, the 
process returns to the routine of FIG. 20. 
0248 FIG. 23 is a flowchart showing an example of the 
process of updating the positions of the gloves of the player's 
boxer in step S122 of FIG. 20. As shown in FIG. 23, the high 
speed processor 91 repeats the process from step S180 to 
S190. When i=0, the process is performed for the glove 217L 
of the player's boxer, and when i=1, the process is performed 
for the glove 217R of the player's boxer. 
0249. The high speed processor 91 determines in step 
S181 whether or not the immovable flag IFi is turned on, and 
if turned on, the process proceeds to step S182 in which the 
position of the corresponding glove 217L or 217R is updated, 
otherwise proceeds to step S184. In this case, the positions of 
the gloves 217L and 217R are set to the current position of the 
left extraction point and the current position of the right 
extraction point as converted in the screen coordinates 
respectively. However, the gloves 217L and 217R can be 
moved freely in the horizontal direction, but can be moved 
limitedly in the vertical direction (for example, the center of 
the gloves 217L and 217R can be moved only within the 
lower third of the screen). The globe 217L and 217R show an 
exemplary image (indicative of a basic figure) when there is 
no input from the player 11. In step S183, the high speed 
processor 91 turns off the immovable flag IFi. 
0250. The high speed processor 91 determines whether or 
not the straight flag SFi is turned on in step S184, and if turned 
on the process proceeds to step S185 in which settings are 
made to animate a straight punch with the corresponding 
glove 217L or 217R (an image indicative of an input by the 
player 11 (i.e., an image changing from basic figure), other 
wise proceeds to step S187. In step S186, the high speed 
processor 91 turns off the straight flag SFi. 
0251. In step S187, the high speed processor 91 deter 
mines whether or not the cross flag CFi is turned on, and if 
turned on the process proceeds to step S188 in which settings 
are made to animate a cross punch with the corresponding 
glove 217L or 217R (an image indicative of another input by 
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the player 11 (i.e., an image changing from the basic figure). 
In step S189, the high speed processor 91 turns off the cross 
flag CFi. 
0252. After performing the process from step S180 to 
S190 twice, i.e., after the updating process is completed for 
the left and right glove type input articles 7L and 7R, the 
process proceeds to step S191. In step S191, the high speed 
processor 91 determines whether or not the left globe 217L 
and the right globe 217R of the player's boxer are crossed, 
i.e., whether or not the relative positions thereofare switched 
between left and right, and if crossed the process proceeds to 
step S192. In step S192, the high speed processor 91 deter 
mines whether or not the left and right hands are continuous 
crossed for a predetermined time, and if this time elapses the 
process proceeds to step S193 in which settings are made to 
animate the globe 217L displayed at the right side and the 
globe 217R displayed at the left side which are switched each 
other left to right. 
0253 FIG. 24 is a flowchart showing an example of the 
calorie consumption calculation process in step S8 of FIG. 
14. As shown in FIG. 24, in step S200, the high speed pro 
cessor 91 divides the accumulated value “Dm” (i.e., sum of 
displacement “Dm') of the moving distances of the center 
point between the glove 217L and the glove 217R in the 
horizontal direction, which is obtained in step S123 of FIG. 
20, by “256' to acquire the quotient “Um’. In this case, the 
fractional residue is discarded. Here, while horizontal 256 
pixelsxvertical 224 pixels are displayed in the screen of the 
television monitor 5, the divisor "256” corresponds to the 
number of pixels in the horizontal direction. The 256 pixels 
are treated as one unit of displacement. 
0254. In step S201, the high speed processor 91 multiplies 
the quotient “Um' and a unit motion calorie consumption 
“Cm (for example, 157 calories) to acquire the product “Ef. 
In this case, the one unit, i.e., the unit motion calorie con 
sumption “Cm' is the calorie consumption which is actually 
measured by having the player move the centerpoint between 
the glove 217L and the glove 217R by 256 pixels in horizontal 
direction. Accordingly, the product “Ef is the calorie con 
Sumption on the basis of the motion of the glove type input 
articles 7L and 7R in the horizontal direction. 
0255. In step S202, the high speed processor 91 multiplies 
a unit punch calorie consumption “Cp' (for example, 120 
calories) by the count value “Np’ as obtained in step S168 of 
FIG. 22, i.e., the number of punches “Np' to acquire the 
product"Es’. In this case, the unit punch calorie consumption 
“Cp' is the calorie consumption which is actually measured 
by having the player throw a punch. Thus, the product “Es is 
the calorie consumption corresponding to the punches having 
been thrown. Incidentally, as understood from FIG. 22, the 
number of punches “Np' is counted with no distinction 
between straight and cross and between right and left. 
0256 In step S203, the high speed processor 91 acquires a 
calorie consumption “E (R) of the current round (R+1) by 
adding the calorie consumption “Ef of the horizontal 
motions of the glove type input articles 7L and 7R and the 
calorie consumption “Es” of the punches as thrown. The 
index R=0, 1,..., and the number (R--1) indicates the round 
number. In step S204, the high speed processor 91 clears the 
sum of displacement “Dm' and the number of punches “Np'. 
0257 Incidentally, the above actual measurements have 
been performed with Japanese women aged 20 in advance, 
and the unit motion calorie consumption “Cm' and the unit 
punch calorie consumption “Cp' calculated from the actual 
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measurements are implemented as parameters of the calcula 
tion. In accordance with one preferred example of implemen 
tation, this unit motion calorie consumption “Cm' and this 
unit punch calorie consumption “Cp' are corrected by taking 
account of the age, gender and weight of the player which are 
entered by the player in order to obtain a value closer to the 
actual calorie consumption. In any cases, even if the calorie 
consumption as calculated includes some error, the amount of 
exercise by the player can be roughly recognized. In addition 
to this, since daily relative increase and decrease in the calorie 
consumption is Substantially accurate, it is effective to display 
the calorie consumption for enabling the player's adherence 
to constant exercise and health maintenance. Returning to 
FIG. 14, in step S10, the high speed processor 91 sums up the 
calorie consumption “E (R) as obtained in step S8 to calcu 
late the total calorie consumption through the bout. 
0258 FIG. 25 is a view showing an exemplary screen in 
which the intermediate result is displayed on the basis of the 
processing result in step S9 of FIG. 14. As illustrated in FIG. 
25, this screen contains a judgment result display area 500, a 
calorie consumption display area 502, an OK button 504 and 
the cursor 201. The judgments of the respective judges A to C 
of the current round (round 1 in the illustrated case) are 
displayed in the judgment result display area 500. In the 
figure, “Raz' is the name of the player's boxer. 
0259 Also, the calorie consumption (calculated in step 
S8) of the current round is displayed in the calorie consump 
tion display area 502. Then, if the cursor 201 is located in the 
OK button 504 for a predetermined time, the process pro 
ceeds to the next round. 

0260 FIG. 26 is a view showing an exemplary screen in 
which the outcome of the fight is displayed on the basis of the 
processing result in step S11 of FIG. 14. As illustrated in FIG. 
26, this screen contains a calorie consumption display area 
506, a cancel button 510, an OK button 504, and the cursor 
201. The total calorie consumption through the bout (as cal 
culated in step S10) is displayed in the calorie consumption 
display area 506. In addition, the name of the winner is 
displayed (“Raz' in the figure). 
0261. Then, if the cursor 201 is located in the OK button 
504 for a predetermined time, the calorie consumption, which 
is being displayed, is added to the accumulated value of the 
past calorie consumption. On the other hand, if the cursor 201 
is located in the cancel button 510 for a predetermined time, 
the calorie consumption, which is being displayed, is not 
added to the accumulated value of the past calorie consump 
tion. 

0262 FIG. 27 is a view showing an exemplary screen in 
which the total outcome is displayed after the outcome of the 
current fight is displayed in FIG. 26. As illustrated in FIG. 27. 
this screen contains a calorie consumption display area 506 
and a total calorie consumption display area 508. The calorie 
consumption through the current bout (as calculated in step 
S10) is displayed in the calorie consumption display area 506. 
The accumulated value of the past calorie consumption is 
displayed in the total calorie consumption display area 508. 
0263 FIG. 28 is a view showing an exemplary screen in 
which comments are displayed after the total outcome is 
displayed in FIG. 27. As illustrated in FIG. 28, this screen 
contains a comment display area 514, a character 512, an OK 
button 504, and the cursor 201. Comments are displayed in 
the comment display area 514 in accordance with the out 
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come of the fight. Then, if the cursor 201 is located in the OK 
button 504 for a predetermined time, the process proceeds to 
step S5 of FIG. 14. 
0264. Incidentally, in accordance with the present inven 
tion as has been discussed above, the globe motion determi 
nation is performed on the basis of the position TPL3 as 
currently determined of the glove type input article 7L in the 
coordinates in which the past position TPL1 as determined 
twice before is located in the origin, (FIGS. 13A to 13F). 
0265. In other words, the origin is always located at the 
position determined by tracing back twice from the position 
to be currently determined, and thereby the motion determi 
nation is based on the relative position of the glove type input 
article 7L. Because of this, even if there are disparities in the 
body height of the player 11 and in the distance between the 
imaging unit 51 and the player 11, it is possible to display a 
constant glove image. This is true also for the glove type input 
article 7R. 
0266. In order to facilitate understanding of this feature, a 
motion determination process which is performed on the 
basis of the absolute position of the glove type input article 7L 
in the differential image will be considered. In this case, the 
differential image corresponds to the virtual screen. For 
example, when comparing a short player and a tall player 
playing with the glove type input article 7L in the same 
posture, needless to say, there is a difference between the 
positions of the glove type input article 7L gripped by the 
short and tall players in the differential image. 
0267 Accordingly, even if the short and tall players per 
form the similar action, the area where the glove type input 
article 7L of one is located may be different from the area 
where the glove type input article 7L of the other is located. 
0268 For example, while the glove type input article 7L is 
located in the straight area of the virtual screen when a tall 
player Such as an adult throws a straight punch, the glove type 
input article 7L may be located in the immovable area of the 
virtual screen when a short player Such as a child throws a 
straight punch. In Such a case, although the similar action is 
taken, the glove image as displayed is different between a tall 
player and a short player. This shortcoming results also from 
the disparity in the distance between the imaging unit 51 and 
the player. It is not desirable that, in spite of the similar action, 
a different globe image is displayed depending upon the body 
height of the player or the distance between the imaging unit 
51 and the player. This is true also for the glove type input 
article 7R. In accordance with the present embodiment, this 
shortcoming can be avoided. 
0269. Also, in the case of the present embodiment, there 
are the two virtual screens respectively for the two glove type 
input articles 7L and 7R, while the “straight area', the “cross 
area' and the “immovable area’ are defined for each of the 
glove type input articles 7L and 7R. Accordingly, a variety of 
glove images can be displayed respectively for the glove type 
input articles 7L and 7R in response to motions. 
0270. In order to facilitate understanding of this feature, it 

is assumed that only one virtual screen is provided for the two 
glove type input articles 7L and 7R. In such a case, a punch 
thrown with the glove type input article 7L is either a straight 
punch or a left cross punch (a punch toward the right), and a 
punch thrown with the glove type input article 7R is, either a 
straight punchora right cross punch (a punch toward the left). 
0271 Accordingly, the glove type input article 7L when 
throwing a straight punch and the glove type input article 7R 
when throwing a right cross punch can be located in the same 
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area. Needless to say, the opposite is true. In Such a case, in 
spite of the different types of motions for left and right, the 
glove image corresponding to the glove type input article 7L 
and the glove image corresponding to the glove type input 
article 7R become similar, so that the glove image as dis 
played may not correspond to the actual motion by the player 
11. For example, in the case where the glove type input article 
7L when throwing a straight punch and the glove type input 
article 7R when throwing a right cross punch are located in 
the same “straight area of the virtual screen, the same ani 
mation of a straight punch is displayed and therefore it is not 
appropriate as the glove image corresponding to the glove 
type input article 7R. 
0272. In this situation, eventually, glove images must be 
provided with no distinction between the types of punches 
with the glove type input articles 7L and 7R. Accordingly, it 
means nothing if the “straight area” and the “cross area are 
distinctively defined. In other words, the respective motions 
of the glove type input articles 7L and 7R cannot be reflected 
in the glove images. In this regard, in accordance with the 
present embodiment, it is possible to display a variety of 
glove images (the animations of a straight punch and a cross 
punch) reflecting the motions of the glove type input articles 
7L and 7R respectively. 
0273. Furthermore, in accordance with the present 
embodiment, when the current position TPL3 of the glove 
type input article 7L is located in the “immovable area' (refer 
to FIGS. 13A to 13F), the glove 217L is moved in the screen 
in synchronization with the glove type input article 7L (refer 
to FIG.10). This is true also for the glove 217R. Accordingly, 
the player 11 can avoid and defend himself against a punch of 
the CPU boxer 215 by moving the glove type input articles 7L 
and 7R. 

0274 Furthermore, in accordance with the present 
embodiment, it is possible to display glove images reflecting 
the intention of the player 11. This point will be explained in 
detail. In accordance with the present embodiment, the glove 
image is displayed depending upon the area in which the 
current position TPL3 is located in the coordinates in which 
the position TPL1 of the glove type input article 7L as deter 
mined twice before is located in the origin. In this case, if the 
current position TPL3 is located in the “immovable area’ 
including the origin, the image as displayed is indicative of 
the posture in which no punch is thrown (refer to the glove 
217L of FIG. 10). Accordingly, when the motion of the glove 
type input article 7L is small, the current position TPL3 is 
often located in the “immovable area, and thereby it is 
avoided as much as possible to determine, as a punch, a small 
motion of the player 11 which is not intended as a punch. This 
is true also for the glove type input article 7R. 
0275. Furthermore, the position TPL1 is used as the origin 
of the coordinates in which the globe motion determination is 
performed. Particularly, in this case, the position of the glove 
type input article 7L traced back twice from the current posi 
tion TPL3 is used as the position TPL1. Because of this, in 
comparison with the case where the past position TPL2 which 
is determined once before is located at the origin, the dis 
placement of the glove type input article 7L for a longer 
period can be used for determining the motion, and thereby 
when the glove type input article 7L is continuously moved, 
appropriate motion determination is possible along the 
motion thereof. Also, it is possible to enhance the difference 
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between a small motion and a large motion of the glove type 
input article 7L. This is true also for the glove type input 
article 7R. 

0276 Furthermore, since the current positions of the glove 
type input articles 7L and 7R are determined on the basis of 
the currently predicted positions TPLp and TPRp of the glove 
type input articles 7L and 7R (refer to FIG. 12), even when the 
player 11 moves such that the glove type input article 7L and 
the glove type input article 7R are crossed to switch the 
relative positions thereof between left and right, the positions 
thereof can be determined correctly as much as possible (that 
is, left and right can be distinguished from each other). 
0277. Furthermore, in accordance with the present 
embodiment, since two points are extracted (i.e., the coordi 
nates of the first and second extraction points are determined) 
on the assumption that both the glove type input articles 7L 
and 7R are imaged, it is possible to simplify the calculation 
for extracting the two points (refer to FIG. 11). This point will 
be explained in detail. If it is not assumed that both the two 
glove type input articles 7L and 7R are imaged, one shape or 
two shapes must be detected in the differential image. This is 
because it is possible both that both the two glove type input 
articles 7L and 7R are imaged and that only one article is 
imaged. Furthermore, it is required to calculate the center 
coordinates of one shape or two shapes as detected. Particu 
larly, in the case where two shapes are located close to each 
other, it is difficult to determine which one or two glove type 
input article is imaged, and thereby the calculation of the 
center coordinates becomes quite difficult. In accordance 
with the present embodiment, since it is not necessary to 
perform the detection of the respective shapes and the calcu 
lation of the centercoordinates, the above difficulties shall not 
rise and the calculation amount is Small. 

0278. Furthermore, in accordance with the present 
embodiment, when the cursor coordinates are located in the 
area 211 or 213 including the button 203U, 203D or 207, the 
cursor 201 is moved to the center position of the button 203U. 
203D or 207 irrespective of the positions of the glove type 
input articles 7L and 7R, so that the player 11 can easily move 
the cursor 201 to the button 203U, 203D or 207 only by bring 
the cursor 201 close to the button203U, 203D or 207. In other 
words, when the cursor 201 is located close to the button 
203U, 203D or 207, it is predicted that the player 11 intends 
to move the cursor 201 to the button 203U, 203D or 207, and 
thereby the cursor 201 is automatically moved to the button 
203U. 203D or 207 for the purpose of lessening the opera 
tional burden of the player 11. In addition to this, since the 
elapsed time after the cursor 201 reaches the buttons 203U. 
203D and 207 and the remaining time until a predetermined 
time elapses are displayed in the indicator 202U. 202D or 
209, the player 11 can easily know the remaining time until 
the predetermined time at which the selection or determina 
tion is fixed, and thereby the user-friendliness for the player 
11 can be improved (refer to FIGS. 8A and 8B, and FIG.9). 
0279. Furthermore, in accordance with the present 
embodiment, since the adapter 1 into which the cartridge 3 is 
inserted is placed on the floor face for playing the boxing 
game, the displacements of the glove type input articles 7L 
and 7R in the differential image tend to be enlarged to reflect 
the motion of the player 11 appropriately. Meanwhile, even if 
the player 11 performs the same motion, when the adapter 1 
with the cartridge 3 inserted thereinto is placed on the top 
surface of the television monitor 5, the glove type input 
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articles 7L and 7R are moved in the differential image by 
Smaller amounts than those when the adapter 1 is placed on 
the floor face. 
0280 Furthermore, in accordance with the preferred 
embodiment, the energy consumption of the player 11 can be 
easily calculated by the use of the result of stroboscopic 
imaging. In this case, it is possible to improve the accuracy of 
calculating energy consumption because the number of 
punches “Np' and the sum of displacement “Dm” are taken 
into consideration. 

Embodiment 2 

0281. The hardware of the boxing game system of the 
embodiment 1 is used also as the hardware of the boxing 
game system of the embodiment 2. This boxing game system 
can perform an exercise process (mode) A, an exercise pro 
cess (mode) B, an exercise process (mode) C and an exercise 
process (mode) D in addition to the boxing game process as 
has been discussed above in the description of the embodi 
ment 1 with reference to FIG. 14. These processes will be 
explained in turn. 
0282 FIG.29 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process A per 
formed by the boxing game system in accordance with the 
embodiment 2 of the present invention. As illustrated in FIG. 
29, the high speed processor 91 displays ball objects 521A 
and 521B to appear one after another on the television moni 
tor 5 in order that each object flies from the back side toward 
the front side. Also, the high speed processor 91 displays the 
glove 217L which moves in response to the motion of the 
glove type input article 7L and the glove 217R which moves 
in response to the motion of the glove type input article 7R on 
the television monitor 5. 
0283. The high speed processor 91 determines whether or 
not the ball object 521A is located in a predetermined range 
from the center position of the glove 217L or a predetermined 
range from the center position of the glove 217R, and if it is 
located in the predetermined range, the high speed processor 
91 judges that the glove hits the ball object 521A. The high 
speed processor 91 counts the number of hits and moves (hits 
back) the ball object 521A that is hit in the backward direc 
tion. Incidentally, the motion control process of the gloves 
217L and 217R and the process of calculating calorie con 
Sumption are performed in the same manner as those of the 
embodiment 1. 
0284. The player makes efforts to hit back the ball object 
521A as much times as possible with the glove 217L or 217R 
by swinging the glove type input articles 7L and 7R. Mean 
while, if the ball object 521B is located in a predetermined 
range from the center position of the glove 217L or a prede 
termined range from the centerposition of the glove 217R, the 
ball object 521B is hit back, however, it is not judged as a hit 
so that the number of hits is not increased. In addition, the 
number of hits is displayed in the top left corner of the screen 
on a real time base, and the number of times that the ball 
object 521A appears is displayed in the top right corner of the 
screen on a real time base. 
0285 FIG.30 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process B per 
formed by the boxing game system in accordance with the 
embodiment 2 of the present invention. As illustrated in FIG. 
30, the high speed processor 91 displays an sandbag object 
520 on the television monitor 5. Also, the high speed proces 
sor 91 displays the glove 217L which moves in response to the 
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motion of the glove type input article 7L and the glove 217R 
which moves in response to the motion of the glove type input 
article 7R on the television monitor 5. Incidentally, the 
motion control process of the gloves 217L and 217R and the 
process of calculating calorie consumption are performed in 
the same manner as those of the embodiment 1. 
0286 The high speed processor 91 counts the number of 
punches which are thrown in a predetermined time (refer to 
step S168 of FIG. 22). The player makes efforts to throw 
punches as much times as possible with the glove 217L or 
217R by Swinging the glove type input articles 7L and 7R. 
Also, the number of punches is displayed in the top left corner 
of the screen on a real time base, and the elapsed time is 
displayed in the top right corner of the screen on a real time 
base. 
0287 FIG.31 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process C per 
formed by the boxing game system in accordance with the 
embodiment 2 of the present invention. FIG. 32 is a view 
showing another example of the exercise screen of FIG. 31. 
As illustrated in FIG.31, the high speed processor 91 displays 
panel objects P11, P12, P13, P21, P23, P31, P32 and P33, an 
opaque globe set 522, an instruction object 524, a guide 526 
and a guide 528 on the television monitor 5. 
0288 The guide 526 contains eight rectangular figures 
corresponding respectively to the eight panel objects. The 
display position of the instruction object 524 is Suggested by 
coloring (hatching in the exemplary illustration) Some of the 
rectangular figures with a predetermined color. The arrow 
shaped guide 528 shows the order of displaying the instruc 
tion object 524. The player can get the next position of the 
instruction object 524 by referring to the guides 526 and 528. 
(0289. If the two areas 251 and 253 having higher lumi 
nance values as illustrated in FIG. 11 cannot be separately 
detected, but only one area having a higher luminance value is 
detected, then the high speed processor 91 displays the 
opaque globe set 522. On the other hand, if the two areas 251 
and 253 having higher luminance values can be separately 
detected as illustrated in FIG. 11, then the high speed proces 
sor 91 displays a semi-transparent globe 530 as shown in FIG. 
32. Accordingly, the player controls the location of the 
opaque globe set 522 by moving the glove type input articles 
7L and 7R which are kept to be in contact with each other. 
0290 The high speed processor 91 displays the instruction 
object 524 overlapping the panel object in accordance with a 
program. If the glove set 522 is moved to the position of the 
instruction object 524 in response to the motion of the player, 
the high speed processor 91 increments a counter by one and 
display the instruction object 524 to overlap the panel object 
located in the position as suggested by the guide 526. The 
high speed processor 91 repeats Such a process for a prede 
termined time. 
0291. The player moves the glove type input articles 7L 
and 7R in order to successively place the opaque globe set 522 
over the instruction object 524 which is successively moving 
from one position to another. In addition, the number of times 
that the glove set 522 overlaps the instruction object 524 is 
displayed in the top left corner of the screen on a real time 
base, and the elapsed time is displayed in the top right corner 
of the screen on a real time base. 
0292. In this exercise process C, the glove set 522 is dis 
played in the position corresponding to the center point 
between the first extraction point and the second extraction 
point. Also, the calorie consumption is calculated on the basis 
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of the accumulated amount of displacement of the glove set 
522 in the horizontal direction and in the vertical direction. In 
this case, for each of the horizontal direction and the vertical 
direction, the process in step S123 of FIG. 20 and the process 
shown in FIG.24 are performed, and the calorie consumption 
corresponding to the accumulated amount of displacement in 
the horizontal direction and the calorie consumption corre 
sponding to the accumulated amount of displacement in the 
vertical direction are added. 
0293 FIG.33 is a view showing an example of an exercise 
screen displayed on the basis of the exercise process D per 
formed by the boxing game system in accordance with the 
embodiment 2 of the present invention. As illustrated in FIG. 
33, the high speed processor 91 displays guides 534,536,538, 
540 and 542, a target object 532 and the globes 217L and 
217R on the television monitor 5. Incidentally, the motion 
control process of the gloves 217L and 217R and the process 
of calculating calorie consumption are performed in the same 
manner as those of the embodiment 1. 
0294 These guides instruct the player to throw a punch. In 
the example as illustrated, the guides 534, 536 and 540 
instruct the player to throw a left straight punch, the guide 538 
instructs the player to throw a right straight punch, and the 
guide 542 instructs the player to throw a right cross punch. 
Also, there is a guide prepared to instruct the player to throw 
a left cross punch. 
0295) A timing object 544 is displayed in order to sur 
round the guide. Furthermore, an indicator 546 which grows 
along the edge of the timing object 544 as time passes is 
displayed. The player has to perform the action as Suggested 
by the guide surrounded with the timing object544 within the 
time indicated by the indicator 546 (before the indicator 546 
has grown all around the guide). 
0296. The high speed processor 91 counts the number of 
times that the player performs the action as Suggested by the 
guide surrounded with the timing object 544 within the time 
indicated by the indicator 546. Also, every time the leading 
end of the indicator 546 goes around the last guide in the 
screen (at the rightmost position) when the timing object 544 
moves to this last guide, the high speed processor 91 Switches 
the display of the guides and then the timing object 536 moves 
again from the first guide in the screen (at the leftmost posi 
tion). In addition, the above number of times is displayed in 
the top left corner of the screen on a real time base, and the 
number of guides which have been displayed after starting 
this play in the top right corner of the screen on a real time 
base. 
0297 FIG.34 is a schematic diagram showing the process 
transition among the routines performed by the boxing game 
system in accordance with the embodiment 2 of the present 
invention. As illustrated in FIG. 34, the high speed processor 
91 displays a title (for example, “power boxing) on the 
television monitor 5 in step S500. In step S501, the high speed 
processor 91 displays a save slot selection screen on the 
television monitor 5, and performs the process of selecting a 
save slot. 
0298 FIG. 35 is a view showing an example of the save 
slot selection screen displayed in step S501 of FIG. 34. As 
illustrated in FIG.35, the high speed processor 91 displays the 
save slot 552, a selected slot indication area 554, screen 
changing objects 550L and 550R, a cancel button 510, an OK 
button 504 and the cursor 201 on the television monitor 5. 
0299. The save slot 552 of this example includes an upper 
section in which is displayed the current class and the current 
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stage of the user in a championship mode, and an intermediate 
section in which is displayed the levels that are passed in the 
respective exercise modes A through D with Star marks. Each 
of the exercise modes A through D is provided with 10 levels, 
and the player can start exercise from any level. Also, the save 
slot 552 includes a lower section in which is displayed the 
total calorie consumption. This total calorie consumption 
indicates the sum of all the calories consumed in the cham 
pionship mode and the exercise mode. 
(0300. There are four instances of the save slot 552 (i.e., for 
four users) having different colors from each other. For 
example, the colors may be red, blue, yellow and green. The 
user can easily confirm his own save slot 552 by the color. 
0301 The selected slot indication area 554 shows which 
instance of the save slot 552 is currently selected (displayed). 
Accordingly, when the player moves the cursor 201 to the 
screen changing object 550L or 550R by moving the glove 
type input articles 7L and 7R, another instance of the save slot 
552 is displayed. The four instances of the save slot 552 are 
cyclically displayed by this operation. If the cursor 201 is 
located in the cancel button 510 for a predetermined time, the 
process proceeds to step S500, and if the cursor 201 is located 
in the OK button 504 for a predetermined time, the process 
proceeds to step S502. 
(0302) Returning to FIG. 34, in step S502, the high speed 
processor 91 displays a play mode selection screen on the 
television monitor 5, and performs the process of selecting a 
play mode. This process is provided for selecting one of the 
championship mode, the exercise mode and a data view 
mode. When the player selects the championship mode, the 
high speed processor 91 proceeds to step S503; when the 
player selects the exercise mode, the high speed processor 91 
proceeds to step S513; and when the player selects the data 
view mode, the high speed processor 91 proceeds to step 
S518. Incidentally, the player can select a mode by manipu 
lating the cursor 201. 
(0303. In step S503, the high speed processor 91 displays 
the mode selection screen and starts the process of selecting a 
mode. This process is provided for selecting one of a fighting 
mode and a training mode in the championship mode. When 
the player selects the fighting mode, the high speed processor 
91 proceeds to step S504; and when the player selects the 
training mode, the high speed processor 91 proceeds to step 
S509. Incidentally, the player can select a mode by manipu 
lating the cursor 201. The process of FIG. 14 is performed 
also in the fighting mode. 
0304. In step S504, the high speed processor 91 displays 
an opponent selection screen and starts the process of select 
ing an opponent. Incidentally, the player can select an oppo 
nent by manipulating the cursor 201. In step S505, the high 
speed processor 91 displays a class/stage selection screen, 
and starts the process of selecting a class and a stage. Inci 
dentally, the player can select a class and a stage by manipu 
lating the cursor 201. 
(0305. In step S506, the high speed processor 91 performs 
the fighting process between the CPU boxer and the player's 
boxer. In step S507, the high speed processor 91 displays the 
outcome display screen on the television monitor 5 (refer to 
FIG. 26 and FIG. 27). In step S508, the high speed processor 
91 displays a comment Screen in accordance with the out 
come of fighting (refer to FIG. 28). 
(0306. On the other hand, in step S509, the high speed 
processor 91 displays the training selection screen, and starts 
the process of selecting a training mode. There are four train 
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ing modes A to D from which the player can select one 
training mode by manipulating the cursor 201. The training 
modes A to D correspond respectively to the exercise modes 
A to D, and the processes thereofalso correspond respectively 
to the exercise modes Ato Das explained above (refer to FIG. 
29 to FIG.33 respectively). However, the player cannot select 
an arbitrary level in the training mode, but has to pass the 
respective levels in order. 
0307. In step S510, the high speed processor 91 performs 
the training mode as selected. In step S511, the high speed 
processor 91 displays the outcome display screen on the 
television monitor 5 (in the same manner as illustrated in FIG. 
26 and FIG. 27). In step S512, the high speed processor 91 
displays a comment screen (the screen as shown in FIG. 28) in 
accordance with the outcome in the training mode. 
0308. On the other hand, the high speed processor 91 
displays an exercise selection screen in step S513, and starts 
the selection process in the exercise mode. There are the four 
exercise modes A to D (refer to FIG. 29 to FIG. 33) from 
which the player can select one exercise mode by manipulat 
ing the cursor 201. 
0309 FIG. 36 is a view showing an example of the exer 
cise selection screen displayed in step S513 of FIG. 34. As 
illustrated in FIG. 36, the high speed processor 91 displays a 
selected exercise indication area 555, a passed level indica 
tion area 560, screen changing objects 550L and 550R, a 
cancel button 510, an OK button 504 and the cursor 201 on the 
television monitor 5. 

0310. The selected exercise indication area 555 shows 
which of the exercise mode is currently selected (displayed). 
More specific description is as follows. The selected exercise 
indication area 555 comprises four rectangular objects which 
are arranged in the horizontal direction. Each rectangular 
object is provided with an exercise name corresponding 
thereto. The rectangular object corresponding to the exercise 
mode currently selected is indicated by coloring (hatching in 
the exemplary illustration) it with a predetermined color. In 
addition, the name of the exercise mode currently selected 
("Punch the redballs” in the illustrated example) is displayed 
in the center of the screen. 

0311. In the passed level indication area 560, the levels 
passed in the exercise mode currently selected are indicated 
by star marks. Each of the exercise modes A through D is 
provided with 10 levels, and the player can start exercise from 
any level. 
0312. When the player moves the cursor 201 to the screen 
changing object 550L or 550R by moving the glove type input 
articles 7L and 7R, the name of another exercise mode and the 
passed level indication area 560 are displayed, and the rect 
angle object of the selected exercise indication area 555 cor 
responding to the exercise mode as selected is colored with 
the predetermined color. If the cursor 201 is located in the 
cancel button 510 for a predetermined time, the process pro 
ceeds to step S502, and if the cursor 201 is located in the OK 
button 504 for a predetermined time, the process proceeds to 
step S514. 
0313 Returning to FIG. 34, in step S514, the high speed 
processor 91 displays a level selection screen, and performs 
the process of selecting a level. The player can select a level 
by manipulating the cursor 201. 
0314 FIG. 37 is a view showing an example of the level 
selection screen displayed in step S514 of FIG. 34. As illus 
trated in FIG. 37, the high speed processor 91 displays a level 

May 7, 2009 

display area 561, screen changing objects 550L and 550R, a 
cancel button 510, an OK button 504 and the cursor 201 on the 
television monitor 5. 

0315. The level display area 561 is used to display the level 
as currently selected together with the requirements for pass 
ing the leveland the predicted calorie consumption. When the 
player moves the cursor 201 to the screen changing object 
550L or 550R by moving the glove type input articles 7L and 
7R, the level display area 561 of another level is displayed. If 
the cursor 201 is located in the cancel button 510 for a pre 
determined time, the process proceeds to step S513, and if the 
cursor 201 is located in the OK button 504 for a predeter 
mined time, the process proceeds to step S515. 
0316 Returning to FIG. 34, in step S515, the high speed 
processor 91 performs the process in the exercise mode as 
selected. In step S516, the high speed processor 91 displays 
the outcome display Screens on the television monitor (the 
screen as shown in FIG. 26 and FIG. 27). In step S517, the 
high speed processor 91 displays the comment screen (the 
screen as shown in FIG. 28) in accordance with the outcome 
in the exercise mode. 

0317. On the other hand, the high speed processor 91 
displays the contents of saved data on the television monitor 
5 in step S518. 
0318 FIG. 38 is a view showing an example of the con 
tents of saved data displayed in step S518 of FIG. 34. As 
illustrated in FIG. 38, the high speed processor 91 displays a 
first display area 572, a second display area 574, a third 
display area 576, screen changing objects 550L and 550R, an 
exit button 562, a data clear button 564 and the cursor 201 on 
the television monitor 5. 

0319. This screen is a screen displaying the contents of 
saved data in the championship mode. The first display area 
572 is used to display a class, a stage and wins and losses. The 
second display area 574 is used to display the skills of the 
player's boxer by star marks. The skills includes four prop 
erties of power, speed, stamina and guard. The skill of speed 
is enhanced by passing the training mode corresponding to 
the exercise mode A: the skill of power is enhanced by passing 
the training mode corresponding to the exercise mode B; the 
skill of guard is enhanced by passing the training mode cor 
responding to the exercise mode C.; and the skill of stamina is 
enhanced by passing the training mode corresponding to the 
exercise mode D. The third display area 576 is used to display 
the number of levels which are passed in the training mode 
and the number of levels which are failed in the training 
mode. 

0320 If the cursor 201 is located in the exit button 562 for 
a predetermined time, the process proceeds to step S502, and 
if the cursor 201 is located in the data clear button 564 for a 
predetermined time, the data displayed in the first display area 
572, the second display area 574 and the third display area 
576 is erased from an EEPROM. This EEPROM is not shown 
in the figures, but incorporated within the cartridge 3. If the 
cursor 201 is located in the screen changing objects 550L and 
550R for a predetermined time, the screen is switched to the 
view shown in FIG. 39 or FIG. 40. 

0321 FIG. 39 is a view showing another example of the 
contents of saved data displayed in step S518 of FIG. 34. As 
illustrated in FIG. 39, the high speed processor 91 displays a 
passed level display area 570, screen changing objects 550L 
and 550R, an exit button 562, a data clear button 564 and the 
cursor 201 on the television monitor 5. 
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0322 The passed level display area 570 is used to display 
the levels passed in the respective exercise modes A to D by 
star marks. If the cursor 201 is located in the exit button 562 
for a predetermined time, the process proceeds to step S502, 
and if the cursor 201 is located in the data clear button 564 for 
a predetermined time, the data displayed in the passed level 
display area 570 is erased from the above EEPROM. If the 
cursor 201 is located in the screen changing objects 550L and 
550R for a predetermined time, the screen is switched to the 
view shown in FIG. 38 or FIG. 40. 
0323 FIG. 40 is a view showing a further example of the 
contents of saved data displayed in step S518 of FIG. 34. As 
illustrated in FIG. 40, the high speed processor 91 displays a 
calorie consumption display area 566, a punch number dis 
play area 568, screen changing objects 550L and 550R, an 
exit button 562, a data clear button 564 and the cursor 201 on 
the television monitor 5. 
0324. The calorie consumption display area 566 is used to 
display the total calorie consumption as accumulated in the 
championship mode, the total calorie consumption as accu 
mulated in the exercise mode, and the sum thereof. The punch 
number display area 568 is used to display the total number of 
punches as accumulated in the championship mode and the 
exercise mode. 
0325 If the cursor 201 is located in the exit button 562 for 
a predetermined time, the process proceeds to step S502, and 
if the cursor 201 is located in the data clear button 564 for a 
predetermined time, the data displayed in the calorie con 
Sumption display area 566 and the punch number display area 
568 is erased from an EEPROM. If the cursor 201 is located 
in the screen changing objects 550L and 550R for a predeter 
mined time, the screen is switched to the view shown in FIG. 
38 or FIG. 39. 
0326. As has been discussed above, the present embodi 
ment provides not only boxing bouts, but also a variety of 
exercise modes. Accordingly, the player can enjoy not only a 
game but also exercise. In addition to this, since the calorie 
consumption is displayed in either the championship mode or 
the exercise mode, the player can quantitatively know how 
much calories are consumed. 

0327. Also, the above EEPROM stores the data as shown 
in the screens of FIG.38 to FIG. 40. This data can be cleared 
if necessary, and therefore the user can save the data and know 
the course of the outcome each time the data is cleared. 

0328. Meanwhile, the present invention is not limited to 
the above embodiments, and a variety of variations and modi 
fications may be effected without departing from the spirit 
and scope thereof, as described in the following exemplary 
modifications. 
0329 (1) While a cartridge type is employed in the above 
description, it is possible to implement the respective func 
tions of the cartridge 3 within the adapter 1 without the use of 
a cartridge. 
0330 (2) In the above description, the globe motion deter 
mination process is performed by locating the past position 
which is determined twice before (FIGS. 13A to 13F) at the 
origin. However, the number of times that the past position is 
traced back is not limited to this, but can be set to three or 
more times if appropriate through a trial and error process. In 
addition, as shown in FIG. 14, one cycle of the process is 
completed before an interrupt is issued by the next video 
system synchronous signal. In other words, one cycle of the 
process is completed within one video frame. However, it is 
possible to complete one cycle of the process in N video 
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frames (N is two or a larger integer) Such as two video frames. 
For example, if one cycle of the process is completed in two 
video frames, the positions of the glove type input articles 7L 
and 7R are calculated once per two video frames. 
0331 (3) In the above right/left determination process, as 
shown in FIG. 12, the predicted position TPLp and TPRp of 
the glove type input articles 7L and 7R are calculated only on 
the basis of the velocity vectors VL and VR which are calcu 
lated from the positions TPL1 and TPR1 determined twice 
before and the previous positions TPL2 and TPR2. However, 
it is possible to calculate the predicted positions TPLp and 
TPRp by using also the positions TPL0 and TPRO which are 
determined before the positions TPL1 and TPR1 determined 
twice before. The positions TPL0, TPL1 and TPL2 are con 
sidered (left prediction). A velocity vector VL0 is calculated 
such that the position TPL0 is the start point thereof and the 
position TPL1 is the end point thereof, and a velocity vector 
VL1 is calculated such that the position TPL1 is the start point 
thereof and the position TPL2 is the end point thereof. A 
predicted vector VLp is determined in order that the angle 
between the velocity vector VL1 and the predicted vector 
VLp is equal to the angle between the velocity vectors VL0 
and VL1. Furthermore, the magnitude of the velocity vector 
VL1 is multiplied by the ratio “r”, which is calculated as 
r (magnitude of the velocity vector VL1)/(magnitude of the 
velocity vector VL0), and the magnitude of the predicted 
vector VLp is set to the result of multiplication. Then, the 
starting point of the predicted vector VLp is set to the end 
point of the velocity vector VL1, and the predicted position 
TPLp is set to the end point of the predicted vector VLp. The 
right prediction is performed in the same manner. By this 
process, the predicted position can be calculated with a high 
degree of accuracy. 
0332 (4) In addition to the configuration of the above 
embodiment, it is possible to implement, within the respec 
tive glove type input articles 7L and 7R, an acceleration 
sensor circuit, an infrared light emitting diode, a microcom 
puter and so forth as described in Japanese Patent Published 
Application No. Hei 2004-49436. The microcomputer con 
trols the acceleration sensor circuit, and receives acceleration 
information therefrom. Then, the microcomputer drives the 
infrared light emitting diode in order to transmit acceleration 
information of the glove type input articles 7L and 7R to the 
adapter 1 by infrared communication. Accordingly, the high 
speed processor 91 makes use of the acceleration information 
to determine whether or not a punch is thrown by moving the 
glove type input articles 7L and 7R, and makes use of the 
result of imaging by the imaging unit 51 to determine motions 
for avoiding or protecting against the punch of the opposing 
boxer. By this configuration, the adapter 1 with the cartridge 
3 inserted thereinto can be placed on the television monitor 5 
without causing any problem to play game. 
0333 (5) In the above description, the elapsed time and the 
remaining time are not represented by numerals but repre 
sented by variation in color as illustrated in FIG.8 and FIG.9. 
However, the representation method is not limited to this, but 
they can be represented by numerals, change in shape, or any 
other arbitrary method. 
0334 (6) In the above description, the virtual screen is 
divided into the “immovable area, the “straight area and the 
“cross area'. In addition, the gloves in the basic posture, a 
straight punch, or a cross punch are displayed in accordance 
with the area in which the input article 7L or 7R is located. 
However, the configuration of the virtual screen is not limited 
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thereto, but it is possible to increase or decrease the number of 
areas, and change the actions assigned to the respective areas 
(what image is to be displayed or what process is to be 
performed when the input article is located in the area). 
0335 (7) In the above description, there are two virtual 
screens which are mirror images each other in the right and 
left direction. This is because the function (for punches) of the 
left-handed input article 7L is the same as the function (for 
punches) of the right-handed input article 7R. However, the 
virtual screens are not necessarily mirror images each otherin 
the right and left direction, but left and right virtual screens 
which are totally different from each other can be used in 
accordance with the type of the game. For example, in the 
case where the function (for example, for moving a shield) of 
the left-handed input article is different from the function (for 
example, for Swinging a Sword) of the right-handed input 
article, left and right virtual screens which are different from 
each other may be used. That virtual screens are different 
means that they are different in the number, dimensions and/ 
or functions of areas which are defined in the virtual screen. 
0336 (8) While the boxing game is explained in the above 
description, the application program is not limited to this and 
not limited to games. Also, depending upon the context of the 
application, it is possible to arbitrarily select the shapes of 
input articles and the locations of the retroreflective sheets 
attached to the input articles. 
0337 (9) In the above description, the amount of exercise 
by the player is represented by energy consumption in units of 
calories. However, the unit is not limited to calories, but any 
other unit of energy can be used. Also, while energy con 
Sumption is used to directly represent the amount of exercise 
by the player, any appropriate representation can be used to 
indirectly represent the amount of exercise by the player. For 
example, it may be suggested what number of apples are 
equivalent to the exercise, what number of steps are equiva 
lent to the exercise and so forth. As has been discussed above, 
in this description, “the amount of exercise' is meant a value 
which quantitatively represents how much the player exer 
C1SCS. 

0338 (10) In the above description, the motion control of 
the gloves 217L and 217R and the calculation of calorie 
consumption are performed on the basis of the positional 
information of the glove type input articles 7L and 7R as the 
state information thereof. However, speed information, mov 
ing direction information, moving distance information, 
Velocity vector information, acceleration information, move 
ment locus information, area information (perspective infor 
mation), and/or positional information can be calculated as 
state information of glove type input articles 7L and 7R in 
order to calculate energy consumption on basis of the state 
information. 

0339 (11) It is possible to calculate the calorie consump 
tion by detecting arbitrary motions of the player 11 during 
playing game as shown in FIG. 10 and so on, and also by 
displaying images on the television monitor 5 through which 
the high speed processor 91 instructs the player 11 what 
motion to do as shown in FIG.31 to FIG.33 and detecting the 
motion that the player 11 actually performs. (12) By inserting 
a binarization step between step S31 and step S32 of FIG. 16, 
the differential image is converted into binary image data by 
comparing the threshold value ThL and the array element 
“Dif (X, Y, and the processes of steps S32 and S33 are 
performed on the basis of the binary image data. In this case, 
if the array elements “DifXY' larger than the threshold 
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value ThL are set to “1” and the array elements “Dif|X|Y” 
smaller than the threshold value ThL are set to “0”, then the 
threshold value ThL for use in the processes of FIG. 17 and 
FIG. 18 is replaced, for example, by a value of “0”. 
0340 (13) In accordance with the present invention, the 
player is informed of the amount of exercise he actually do in 
terms of calorie consumption to maintain the health of body. 
In view of this point, besides boxing, there are a variety of 
exercises to which the present invention can be applied. In any 
way, the player puts on some retroreflective portion before 
doing an exercise. 
0341 The foregoing description of the embodiments has 
been presented for purposes of illustration and description. It 
is not intended to be exhaustive or to limit the invention to the 
precise form described, and obviously many modifications 
and variations are possible in light of the above teaching. The 
embodiment was chosen in order to explain most clearly the 
principles of the invention and its practical application 
thereby to enable others in the art to utilize most effectively 
the invention in various embodiments and with various modi 
fications as are Suited to the particular use contemplated. 

1. A boxing game processing method comprising: 
an illumination step of emitting infrared light in a prede 

termined cycle to illuminate a left-handed glove type 
input article and a right-handed glove type input article 
which are provided respectively with retroreflective sur 
faces; 

an image generation step of imaging the left-handed glove 
type input article and the right-handed glove type input 
article both when the infrared light is emitted and when 
the infrared light is not emitted, and generating image 
data obtained with illumination and image data obtained 
without illumination; 

a differential data generation step of generating differential 
data between the image data obtained with illumination 
and the image data obtained without illumination; 

a position calculation step of calculating positional infor 
mation of the left-handed glove type input article and the 
right-handed glove type input article on the basis of the 
differential data; 

an area determination step of determining in which area the 
position of the left-handed glove type input article is 
located in a first virtual screen which is divided into a 
straight area, a cross area and an immovable area, 
wherein said position of the left-handed glove type input 
article is a relative position which is indicated by current 
positional information of the left-handed glove type 
input article and converted into a coordinate system, the 
origin of which is located in the position indicated by 
past positional information obtained by tracing back for 
a predetermined number of times; 

an area determination step of determining in which area the 
position of the right-handed glove type input article is 
located in a second virtual screen which is divided into a 
straight area, a cross area and an immovable area, 
wherein said position of the right-handed glove type 
input article is a relative position which is indicated by 
current positional information of the right-handed glove 
type input article and converted into a coordinate sys 
tem, the origin of which is located in the position indi 
cated by past positional information obtained by tracing 
back for a predetermined number of times; 

a display step of displaying a left glove image which rep 
resents the left-handed glove type input article and a 
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right glove image which represents the right-handed 
glove type input article in accordance with the result of 
determination in said area determination steps for the 
left-handed glove type input article and the right-handed 
glove type input article, wherein 

the first virtual screen and the second virtual screen are 
provided as mirror images each other in the right and left 
direction, and wherein 

in said area determination step for the left-handed glove 
type input article, an image showing that a left straight 
punch is thrown is displayed as the left glove image 
when the relative position indicated by the current posi 
tional information of the left-handed glove type input 
article is located in the straight area which does not 
include the origin, an image showing that a left cross 
punch is thrown is displayed as the left glove image 
when the relative position indicated by the current posi 
tional information of the left-handed glove type input 
article is located in the cross area which does not include 
the origin, an image showing that no left punch is thrown 
is displayed as the left glove image when the relative 
position indicated by the current positional information 
of the left-handed glove type input article is located in 
the immovable area which includes the origin, 

in said area determination step for the right-handed glove 
type input article, an image showing that a right straight 
punch is thrown is displayed as the right glove image 
when the relative position indicated by the current posi 
tional information of the right-handed glove type input 
article is located in the straight area which does not 
include the origin, an image showing that a right cross 
punch is thrown is displayed as the right glove image 
when the relative position indicated by the current posi 
tional information of the right-handed glove type input 
article is located in the cross area which does not include 
the origin, an image showing that no right punch is 
thrown is displayed as the right glove image when the 
relative position indicated by the current positional 
information of the right-handed glove type input article 
is located in the immovable area which includes the 
origin. 

2. The boxing game processing method as claimed in claim 
1 further comprising: 

a step of obtaining a first extraction point indicative of the 
position of the left-handed glove type input article or the 
left-handed glove type input article on the basis of the 
differential data; 

a step of obtaining a second extraction point indicative of 
the position of the left-handed glove type input article or 
the left-handed glove type input article on the basis of 
the differential data; 

a step of predicting the current position of the left-handed 
glove type input article on the basis of past positional 
information of the left-handed glove type input article: 

a step of predicting the current position of the right-handed 
glove type input article on the basis of past positional 
information of the right-handed glove type input article: 

a step of calculating a first distance which is a distance 
between the first extraction point and the current posi 
tion as predicted of the left-handed glove type input 
article; 
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a step of calculating a second distance which is a distance 
between the first extraction point and the current posi 
tion as predicted of the right-handed glove type input 
article; 

a step of setting the current position of the right-handed 
glove type input article to the first extraction point if the 
first distance is larger than the second distance, and 
setting the current position of the left-handed glove type 
input article to the first extraction point if the second 
distance is larger than the first distance; 

a step of calculating a third distance which is a distance 
between the second extraction point and the current 
position as predicted of the left-handed glove type input 
article; 

a step of calculating a fourth distance which is a distance 
between the second extraction point and the current 
position as predicted of the right-handed glove type 
input article; 

a step of setting the current position of the right-handed 
glove type input article to the second extraction point if 
the third distance is larger than the fourth distance, and 
setting the current position of the left-handed glove type 
input article to the second extraction point if the fourth 
distance is larger than the third distance. 

3. The boxing game processing method as claimed in claim 
2 further comprising: 

a step of obtaining a maximum horizontal coordinate of 
pixels that have luminance values larger than a predeter 
mined threshold value in an image on the basis of the 
differential data; 

a step of obtaining a minimum horizontal coordinate of 
pixels that have luminance values larger than the prede 
termined threshold value in the image on the basis of the 
differential data; 

a step of obtaining a maximum vertical coordinate of pixels 
that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the 
differential data; 

a step of obtaining a minimum vertical coordinate of pixels 
that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the 
differential data, wherein 

said step of obtaining the first extraction point comprising: 
a step of obtaining a first horizontal distance which is a 

horizontal distance from a starting position of the mini 
mum horizontal coordinate and the minimum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of obtaining a second horizontal distance which is a 
horizontal distance from a starting position of the maxi 
mum horizontal coordinate and the minimum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the first extraction point and the 
minimum vertical coordinate to the Vertical coordinate 
of the first extraction point if the first horizontal distance 
is larger than the second horizontal distance, and setting 
the minimum horizontal coordinate to the horizontal 
coordinate of the first extraction point and the minimum 
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vertical coordinate to the vertical coordinate of the first 
extraction point if the second horizontal distance is 
larger than the first horizontal distance; 

said step of obtaining the second extraction point compris 
ing: 

a step of obtaining a third horizontal distance which is a 
horizontal distance from a starting position of the mini 
mum horizontal coordinate and the maximum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of obtaining a fourth horizontal distance which is a 
horizontal distance from a starting position of the maxi 
mum horizontal coordinate and the maximum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the second extraction point and 
the maximum vertical coordinate to the vertical coordi 
nate of the second extraction point if the third horizontal 
distance is larger than the fourth horizontal distance, and 
setting the minimum horizontal coordinate to the hori 
Zontal coordinate of the second extraction point and the 
maximum vertical coordinate to the vertical coordinate 
of the second extraction point if the fourth horizontal 
distance is larger than the third horizontal distance; 

4. The boxing game processing method as claimed in claim 
3 further comprising: 

a step of moving a cursor on a screen to follow the variation 
of the position of the left-handed glove type input article 
and/or the right-handed glove type input article; 

a step of displaying an input area on the Screen for receiv 
ing an input from an operator; 

a step of moving the position of the cursor to a predeter 
mined position in the input area if the cursor is located in 
a predetermined area including the input area irrespec 
tive of the positions of the left-handed glove type input 
article and the right-handed glove type input article: 

a step of displaying an image indicative of the elapsed time 
after the cursor is located in the predetermined position 
and/or the remaining time until a predetermined time 
elapses on the screen; and 

a step of performing a predetermined process when the 
cursor is located in the predetermined area at least in the 
predetermined time. 

5. A display control method comprising: 
an illumination step of emitting infrared light in a prede 

termined cycle to illuminate a plurality of input articles 
which are provided respectively with retroreflective por 
tions 

an image generation step of imaging the plurality of input 
articles both when the infrared light is emitted and when 
the infrared light is not emitted, and generating image 
data obtained with illumination and image data obtained 
without illumination; 

a differential data generation step of generating differential 
data between the image data obtained with illumination 
and the image data obtained without illumination; and a 
position calculation step of calculating positional infor 
mation of the plurality of input articles respectively in 
the image on the basis of the differential data, wherein 
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a plurality of virtual screens are provided respectively cor 
responding to the plurality of input articles, said display 
control method further comprising: an area determina 
tion step of determining in which area the position of the 
input article is located in the corresponding virtual 
screen which is divided into a plurality of areas, wherein 
said position of the input article is a relative position 
which is indicated by current positional information of 
the input article and converted into a corresponding 
coordinate system, the origin of which is located in the 
position indicated by past positional information of the 
input article obtained by tracing back for a predeter 
mined number of times, wherein 

an image corresponding to each of the plurality of input 
articles is displayed in accordance with the result of area 
determination of the each of the plurality of input 
articles by said area determination step. 

6. The display control method as claimed in claim 5 
wherein the predetermined number of times is a plural num 
ber. 

7. The display control method as claimed in claim 5 
wherein the virtual screen is divided into at least two areas 
including a first area and a second area, and wherein in said 
area determination step, an image is displayed as an image 
corresponding to the input article for showing that an input is 
made when the relative position indicated by the current 
positional information of the input article is located in the first 
area which does not include the origin, and an image is 
displayed as an image corresponding to the input article for 
showing that no input is made when the relative position 
indicated by the current positional information of the input 
article is located in the second area which includes the origin. 

8. The display control method as claimed in claim 5 
wherein the virtual screen is divided into at least three areas 
including a first area, a second area and a third area, and 
wherein in said area determination step, an image is displayed 
as an image corresponding to the input article for showing 
that a first input is made when the relative position indicated 
by the current positional information of the input article is 
located in the first area which does not include the origin, an 
image which is different from the image showing that the first 
input is made is displayed as an image corresponding to the 
input article for showing that a second input is made when the 
relative position indicated by the current positional informa 
tion of the input article is located in the second area which 
does not include the origin, and an image is displayed as an 
image corresponding to the input article for showing that no 
input is made when the relative position indicated by the 
current positional information of the input article is located in 
the third area which includes the origin. 

9. A position detection method comprising: 
a step of emitting infrared light in a predetermined cycle to 

illuminate a first input article and a second input article 
which are provided respectively with retroreflective por 
tions 

a step of imaging the first input article and the second input 
article both when the infrared light is emitted and when 
the infrared light is not emitted, and generating image 
data obtained with illumination and image data obtained 
without illumination; 

a step of generating differential data between the image 
data obtained with illumination and the image data 
obtained without illumination; 
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a step of obtaining a first extraction point indicative of the 
position of the first input article or the second input 
article on the basis of the differential data; 

a step of obtaining a second extraction point indicative of 
the position of the first input article or the second input 
article on the basis of the differential data; 

a step of predicting the current position of the first input 
article on the basis of past positional information of the 
first input article: 

a step of predicting the current position of the second input 
article on the basis of past positional information of the 
second input article: 

a step of calculating a first distance which is a distance 
between the first extraction point and the current posi 
tion as predicted of the first input article: 

a step of calculating a second distance which is a distance 
between the first extraction point and the current posi 
tion as predicted of the second input article; 

a step of calculating a third distance which is a distance 
between the second extraction point and the current 
position as predicted of the first input article: 

a step of calculating a fourth distance which is a distance 
between the second extraction point and the current 
position as predicted of the second input article: 

a step of setting the current position of the second input 
article to the first extraction point if the first distance is 
larger than the second distance, and setting the current 
position of the first input article to the first extraction 
point if the second distance is larger than the first dis 
tance; 

a step of setting the current position of the second input 
article to the second extraction point if the third distance 
is larger than the fourth distance, and setting the current 
position of the first input article to the second extraction 
point if the fourth distance is larger than the third dis 
tance. 

10. The position detection method as claimed in claim 9 
further comprising: 

a step of obtaining a maximum horizontal coordinate of 
pixels that have luminance values larger than a predeter 
mined threshold value in an image on the basis of the 
differential data; 

a step of obtaining a minimum horizontal coordinate of 
pixels that have luminance values larger than the prede 
termined threshold value in the image on the basis of the 
differential data; 

a step of obtaining a maximum vertical coordinate of pixels 
that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the 
differential data; 

a step of obtaining a minimum vertical coordinate of pixels 
that have luminance values larger than the predeter 
mined threshold value in the image on the basis of the 
differential data, wherein 

said step of obtaining the first extraction point comprising: 
a step of obtaining a first horizontal distance which is a 

horizontal distance from a starting position of the mini 
mum horizontal coordinate and the minimum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of obtaining a second horizontal distance which is a 
horizontal distance from a starting position of the maxi 
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mum horizontal coordinate and the minimum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the first extraction point and the 
minimum vertical coordinate to the Vertical coordinate 
of the first extraction point if the first horizontal distance 
is larger than the second horizontal distance, and setting 
the minimum horizontal coordinate to the horizontal 
coordinate of the first extraction point and the minimum 
vertical coordinate to the vertical coordinate of the first 
extraction point if the second horizontal distance is 
larger than the first horizontal distance; 

said step of obtaining the second extraction point compris 
ing: 

a step of obtaining a third horizontal distance which is a 
horizontal distance from a starting position of the mini 
mum horizontal coordinate and the maximum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of obtaining a fourth horizontal distance which is a 
horizontal distance from a starting position of the maxi 
mum horizontal coordinate and the maximum vertical 
coordinate to the position of the pixel having the lumi 
nance value of which first exceeds the predetermined 
threshold value in the image on the basis of the differ 
ential data; 

a step of setting the maximum horizontal coordinate to the 
horizontal coordinate of the second extraction point and 
the maximum vertical coordinate to the vertical coordi 
nate of the second extraction point if the third horizontal 
distance is larger than the fourth horizontal distance, and 
setting the minimum horizontal coordinate to the hori 
Zontal coordinate of the second extraction point and the 
maximum vertical coordinate to the vertical coordinate 
of the second extraction point if the fourth horizontal 
distance is larger than the third horizontal distance. 

11. A cursor control method comprising: 
a step of emitting infrared light in a predetermined cycle to 

illuminate an input article which is provided with a 
retroreflective portion; 

a step of imaging the input article both when the infrared 
light is emitted and when the infrared light is not emit 
ted, and generating image data obtained with illumina 
tion and image data obtained without illumination; 

a step of generating differential data between the image 
data obtained with illumination and the image data 
obtained without illumination; 

a step of calculating the position of the input article on the 
basis of the differential data; 

a step of moving a cursor on a screen to follow the variation 
of the position of the input article: 

a step of displaying an input area on the screen for receiv 
ing an input from an operator, 

a step of moving the position of the cursor to a predeter 
mined position in the input area if the cursor is located in 
a predetermined area including the input area irrespec 
tive of the position of the input article: 
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a step of displaying an image indicative of the elapsed time 
after the cursor is located in the predetermined position 
and/or the remaining time until a predetermined time 
elapses on the screen; and 

a step of performing a predetermined process when the 
cursor is located in the input area at least for the prede 
termined time. 

12. An energy consumption calculating method compris 
ing: 

a step of emitting infrared light in a predetermined cycle to 
illuminate an operation article operated by a user; 

a step of imaging the operation article both when the infra 
red light is emitted and when the infrared light is not 
emitted, and generating image data obtained with illu 
mination and image data obtained without illumination; 

a step of generating differential data between the image 
data obtained with illumination and the image data 
obtained without illumination; 

a step of calculating state information of the operation 
article the basis of the differential data; and 

a step of calculating energy consumption when the user 
operates the operation article on the basis of the state 
information. 

13. The energy consumption calculating method as 
claimed in claim 12 wherein said step of calculating said 
energy consumption comprising: 

a step of determining which of a plurality of motion pat 
terns the motion of the operation article belongs; 

a step of calculating said energy consumption on the basis 
of the motion pattern as determined. 

14. The energy consumption calculating method as 
claimed in claim 12 wherein said step of calculating said 
energy consumption comprising: 

a step of calculating a moving distance of the operation 
article on the basis of positional information as the state 
information; and 

a step of calculating said energy consumption on the basis 
of the moving distance as calculated. 

15. The energy consumption calculating method as 
claimed in claim 12 wherein said step of calculating said 
energy consumption comprising: 
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a step of determining which of a plurality of motion pat 
terns the motion of the operation article belongs; 

a step of calculating first energy consumption on the basis 
of the motion pattern as determined; 

a step of calculating a moving distance of the operation 
article on the basis of positional information as the state 
information; 

a step of calculating second energy consumption on the 
basis of the moving distance as calculated; and 

a step of calculating said energy consumption by adding 
the first energy consumption and the second energy con 
Sumption. 

16. The energy consumption calculating method as 
claimed in claim 12 wherein the state information is one of or 
any combination of two or more of speed information, mov 
ing direction information, moving distance information, 
Velocity vector information, acceleration information, move 
ment locus information, area information, and positional 
information. 

17. An exercise system comprising: 
an infrared light emission unit operable to periodically 

emit infrared light to a retroreflective portion which an 
exerciser puts on: 

an infrared light image sensor operable to detect the infra 
red light as reflected by the retroreflective portion to 
obtain a series of image data 

a signal processing unit connected to said infrared light 
image sensor, and operable to generate a first image 
indicative of an exercise that the exerciser to do, receive 
the series of image data of the retroreflective portion 
from said infrared light image sensor while the exerciser 
does the exercise, calculate calorie consumption esti 
mated of the exerciser, and generate a second image 
indicative of the calorie consumption, 

wherein the calorie consumption is calculated on the basis 
of the motion of the retroreflective portion correspond 
ing to the exercise that the exerciser has done with ref 
erence to the series of image data obtained by said infra 
red light image sensor. 

c c c c c 


