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(57) ABSTRACT 

A fishing game system is designed to sufficiently reproduce 
a feeling of actual fishing with a simple mechanism. A 
fishing game system includes a display device for displaying 
an image, an input device from which a signal is outputted 
in response to operation by a player, and a game control 
device for referring to the signal outputted from the input 
device to perform a fishing game on a screen of the display 
device in accordance with a predetermined procedure. The 
input device includes an operation lever operable in a lateral 
direction as well as a forward-backward direction to the 
player, and a handle arranged on the operation lever rotat­
ably operable about an axial line in the lateral direction. The 
operation of the operation lever in the forward-backward 
direction corresponds to the up and down operation of an 
actual fishing rod, while the operation of the operation lever 
in the lateral direction corresponds to the lateral-directional 
operation of the fishing rod. In addition, the rotational 
operation of the handle in a predetermined direction corre­
sponds to a reeling-up operation of an actual fishing line. 
Through these operations, an operation of a lure and a 
landing of fish may be evaluated. 

21 Claims, 22 Drawing Sheets 
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FISHING GAME SYSTEMAND INPUT 
DEVICE THEREFOR 

BACKGROUND OF THE INVENTION 

The present invention relates to a fishing game System and 
an input device preferably used for the game, with which a 
player can enjoy a virtual experience of fishing through 
Virtual game images. 

In fishing (or angling) games of this kind, how a feeling 
of operating a fishing rod and a reel is reproduced is an 
essential factor which attracts player's interest. From this 
point of View, a conventional fishing game System is pro 
Vided with an operation lever arranged at a front position on 
a console attached to a frame of the game System and an 
input unit with a handle arranged on the operation lever. The 
operation lever is formed into a fishing-rod-like shape and is 
operable forward and backward directions of the player. The 
handle imitates a fishing reel. Thus, a play mode is realized 
by moving the operation lever forward and backward as if to 
handle a fishing rod up and down, and by rotating the handle 
as if to reel up a fish toward the player. 

There exists another type of conventional fishing game 
System in which an input unit imitating a reel on an axial 
member Separated from a frame, but connected with the 
frame by a flexible wire and others. By this configuration, a 
player can freely operate the axial member in any three 
dimensional direction as if the player handles an actual 
fishing rod. On the basis of tension applied to the wire and 
other factors, the movement of the axial member is detected. 

However, the above conventional fishing game Systems 
still have the following drawbacks. In the case of the former 
type, the operation of the operation lever is restricted to the 
forward-backward direction of a player. As a result, it is 
difficult to Satisfactorily reproduce the action of moving the 
fishing rod rightward and/or leftward to resist the pulling 
forth of the fishing line caused by a running fish, and/or, to 
make a various tricky lure action which is considered 
important in lure fishing. On the other hand, in the latter 
System, the problems that the first System poses are 
removed. However, there is another problem that a special 
Sophisticated mechanism is necessary for detecting the 
movement of the axial member, resulting in an increased 
manufacturing cost of game Systems. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a game System and an input device therefor, which 
are capable of Sufficiently reproducing a feeling of actual 
fishing with a simple mechanism for inputting operational 
information. 

According to one aspect of the invention, the forgoing 
object is realized by a fishing game System including: a 
display device for displaying an image; an input device for 
outputting a signal in response to an operation by a player; 
and a game control device for referring to the Signal out 
putted from the input device to perform a fishing game on a 
Screen of the display device in accordance with a predeter 
mined procedure, wherein the input device includes a first 
input unit having an operation lever operable in a lateral 
direction and a forward-backward direction of the player and 
for outputting a Signal in accordance with the operation of 
the operation lever, and a Second input unit having a handle 
arranged on the operation lever rotatably operable about an 
axial line in the lateral direction and for outputting a signal 
in accordance with the operation of the handle. 
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2 
By this invention, the operations of the operation lever in 

the forward-backward direction and in the lateral direction 
can express the operations of an actual fishing rod, and the 
rotational operation of the handle can express the reeling-up 
operation of an actual reel. These operations change the 
reactions of Virtual fishes in the game or the actions of the 
lure, thus Sufficiently reproducing a feeling of actual fishing. 
The operation lever may have a housing imitating a 

fishing reel, and the handle may be rotatably Supported by 
the housing. By this, Since the handle is operated with 
holding the reel-like housing, a feeling of operating a fishing 
reel can be reproduced. Since it is easily understood, at a 
glance, that this System is a fishing game System from the 
appearance of the input device, it is possible to promptly 
attract people who are interested in this kind of game. 
The fishing game System may further include a resistance 

adjusting unit for changing a rotation resistance of the 
handle. By this configuration, the rotational resistance of the 
handle can be added to the progressing factors of the game. 
The game control device may change the rotation resis 

tance of the handle adjusted by the resistance adjusting unit 
in accordance with progreSS of the game. Thus, by way of 
example, the rotational resistance of the handle can be 
changed in accordance with the Size or Struggling action of 
a hooked fish. Practicing this invention makes it possible to 
enhance the enjoyment of the game by increasing or 
decreasing the rotational resistance according to the progreSS 
of the game. 
The fishing game System may further include a vibrating 

unit for applying vibration to the operation lever. Therefore, 
the vibration of the operation lever can be added to the 
progressing factors of the game. 
The game control device may control a vibration applying 

State to the operation lever performed by the vibrating unit 
in accordance with progreSS of the game. Therefore, for 
example, when a fish bites a lure, the operation lever can be 
vibrated to reproduce a feeling like the actual bite of the fish. 
The input device may further include a third input unit 

having an operation element attached on the operation lever 
independently of the handle and for outputting a signal in 
accordance with the operation of the operation element, and 
wherein the game control device controls the progreSS of the 
fishing game by assigning the operation of the operation 
element of the third input unit to a loosening operation of a 
tension of a virtual fishing line used in the game for a period 
from casting until picking-up of a fishing-rig. This feature 
makes it possible to use handling techniques, Such as a free 
run of a fish or preventing a fishing line from being cut, by 
the loosening operation of the tension of the fishing line. 
Performing Such techniques provides the game with a feel 
ing closer to actual fishing. The fishing-rig referred herein 
includes jigs for use in the fishing with both live bait and 
pseudo-bait Such as lures. 
The input device may further include a fourth input unit 

for outputting a Signal in accordance with operation of the 
player, and wherein the game control device decides a 
casting position of a fishing-rig in a virtual fishing place 
realized in the game on the basis of both the operation of the 
fourth input unit and the operation in the lateral direction of 
the operation lever. In this configuration, the casting position 
is decided based on the combined operation of the operation 
lever and the fourth input unit, So that the casting position 
can be freely changed according to the operator's operation. 
By advancing the game Such that there arise differences in 
fishing results according to the casting positions, the game 
can produce a feeling like actual fishing. 
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When the fishing-rig is cast in the game, the game control 
device may display a casting gauge on a Screen of the 
display device, changes an amount shown by the gauge 
continuously, decides a casting distance of the fishing-rig 
based on a relationship between the amount shown by the 
gauge and an operational timing to the fourth input unit, and 
decides a casting direction of the fishing-rig based on an 
operated amount in the lateral direction of the operation 
lever. With this treatment, operating the fourth input unit at 
proper timing with watching the continuously changing 
gauge amount enables the fishing-rig to be cast at a desired 
distance. Additionally, operating the operation lever in the 
lateral direction permits the fishing-rig to be cast into a 
desired direction. 

The game control device may control the progreSS of the 
fishing game by assigning an operation of the operation 
lever in the lateral direction to a movement in the lateral 
direction of a virtual fishing rod used in the game and 
assigning a rotational operation of the handle in a given 
direction to a reeling-up operation of a virtual fishing line 
used in the game for a period from casting until picking-up 
of the fishing-rig. By practicing this invention, the opera 
tions of Swinging the fishing rod rightward and/or leftward 
and of reeling up the fishing line can be reproduced in the 
game. It is possible to control the progreSS of the game in 
which the player successfully catches the fish or fails to 
catch the fish. Thus a feeling of actual fishing is reflected 
fully on the game. 

The game control device may display, on the Screen, an 
image of a fish which was caught in the game and control a 
displayed State of the image of the fish to change a viewing 
position of the fish according to operation of the operation 
lever. Therefore, it is possible to view the caught fish from 
various positions, increasing players satisfaction. 

The display device may be arranged in a given frame and 
have a control panel detachably attached to the frame at a 
position under the display device, and the operation lever 
may be attached to the control panel. Thus, only arranging 
the control panel in an existing frame in place of an old 
control panel can build up the frame into a new one 
adaptable to a fishing game. 

According to another aspect of the invention, the forego 
ing object is Solved by providing an input device for a game 
including: a first input unit having an operation lever oper 
able in a lateral direction and a forward-backward direction 
of a player and for outputting a Signal in accordance with the 
operation of the operation lever, and a Second input unit 
having a handle arranged on the operation lever rotatably 
operable about an axial line in the lateral direction and for 
outputting a Signal in accordance with the operation of the 
handle. 

In this invention, Swinging the operation lever rightward 
and/or leftward as well as back and forth can express 
operations of an actual fishing rod, and rotationally operat 
ing the handle can express a reeling-up operation of an 
actual reel. 

In this input device, the operation lever may have a 
housing imitating a fishing reel, and the handle may be 
rotatably Supported by the housing. Thus, owing to the fact 
that the handle is operated with holding the reel-like 
housing, a feeling of operating the reel can be reproduced. 

The input device may further include a vibrating unit for 
applying Vibration to the operation lever. Applying vibration 
to the operation lever can reproduce a State in which a fish 
bites bait. 

According to Still another aspect of the invention, the 
foregoing object is Solved by providing an input device for 
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4 
a game including: an axial grip to be held by a player, a 
handle rotatably operated about an axial line orthogonal to 
a longitudinal direction of the grip; and a resistance adjust 
ing unit for changing a rotation resistance of the handle 
according to an input Signal. In this invention, increasing or 
decreasing the rotational resistance of the handle can repro 
duce a State in which resistance caused in reeling up the 
fishing line is changed in agreement with the sizes or 
Struggling action of the fish. 

According to Still another aspect of the invention, there is 
provided an input device for a game including: a handle 
rotationally operable about a given axial line by a player, a 
electromagnetic brake for applying rotational resistance to 
the handle; and a brake drive circuit for changing a braking 
force of the electromagnetic brake according to an input 
Signal. In this invention, braking force generated by the 
electromagnetic brake can be controlled by the brake drive 
circuit, and hence the rotational resistance of the handle can 
be changed. Applying this input device to a fishing game 
System permits of the rotational resistance of the handle to 
be changed in accordance with the sizes of the fish or other 
factors, thus enhancing enjoyment of the game. 
The brake drive circuit may change an exciting current 

Supplied to a coil disposed in the electromagnetic brake 
based on a pulse width modulation control by which a pulse 
width of the exciting current is controlled according to the 
input Signal. Since the pulse width modulation method 
which is used as one of rotational control methods of DC 
motorS is applied to control of the electromagnetic brake, its 
braking force can be controlled with its simple configuration 
maintained. 

According to Still another aspect of the invention, there is 
provided an input device for a game including: a handle 
rotationally operable about a given axial line by a player, a 
rotational member arranged to rotate integrally with the 
handle in a rotational direction and having a number of 
engaged portions arranged at given pitches along the rota 
tional direction; and a click member having an engaging 
portion for engagement with the engaged portions when the 
engaging portion is pressed against the rotational member, 
wherein the engaging portion has a shape to make an 
intimate contact with both Sides of the engaged portions in 
the rotational direction of the rotational member. 

Therefore, the engaging portion engages with the engaged 
portions to Sustain both the rotational member and the 
handle at constant positions with regard to the rotational 
direction. When rotating the handle against the pressing 
force of the click member onto the rotational member, the 
rotational member rotates with shifting the engagement 
positions between the engaging portion and the engaged 
portions. The shift of the engagement positions produces a 
feeling like clicking. Due to the intimate engagement 
between the engaging portion and the engaged portions in 
both sides of the rotational member in its rotational 
direction, play or looseness of the handle is prevented, 
thereby raising quality of rotationally operating the handle. 
Adopting this input device to a fishing game provides a 
feeling of operating high-class reels. 

According to Still another aspect of the invention, there is 
provided a fishing game System including: a display device 
for displaying an image; an input device for outputting a 
Signal according to operation of a player, and a game control 
device for referring to the Signal outputted from the input 
device to perform a fishing game on a Screen of the display 
device in accordance with a predetermined procedure, 
wherein the game control device includes a calculating unit 
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for calculating an easy-to-fish degree at each position in a 
fishing place displayed on the display device, and a mark 
displaying unit for displaying a particular mark at one 
position in the fishing place displayed on the display device 
on the basis of a calculated result by the calculating unit. In 
this fishing game System, a mark is shown on the Screen of 
the display device according to an easy-to-fish degree in a 
fishing place. Therefore, it is possible to configure the 
fishing game System Such that a lure or other fishing-rig can 
be cast at a desired position in a fishing place according to 
the operation of the input device. In Such a case, a mark can 
be displayed as a casting target to help the player to decide 
a desired casting position. 
The mark displaying unit may display the mark at one 

position relatively higher in the easy-to-fish degree than the 
other positions in the fishing place. By this, a mark is 
displayed at a relatively easier fishing position. Since the 
player can decide casting positions with the aid of the mark, 
it is easy to achieve a better fishing result. Displaying the 
mark allows the players, who have less knowledge in 
fishing, to easily get familiarity with the game. 

The mark displaying unit may display the mark at one 
position Selected from positions other than a position having 
a highest easy-to-fish degree. In this invention, the easiest 
fishing spot is hidden, leaving the player fun to find out Such 
a Secret Spot. Thus, the players can enjoy the game from a 
variety of aspects. 

The mark displaying unit may display a fish Shadow as the 
mark. By this, only Seeing a fish Shadows displayed on the 
Screen of the display device makes it possible to understand 
easy fishing spots intuitively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a perspective view Schematically showing a 

fishing game System to which the present invention is 
applied; 

FIG. 2 is a Side view of an operation lever arranged in the 
game System in FIG.1; 

FIG. 3 is a front view of the operation lever shown in FIG. 
2, 

FIG. 4 is a longitudinal sectional view along the forward 
backward direction of the operation lever in FIG. 2; 

FIG. 5 is a longitudinal sectional view along the lateral 
direction of the operation lever in FIG. 2; 

FIG. 6 is an enlarged view showing an engagement 
between a gear shown in FIG. 4 and a click Strip; 

FIG. 7 is a block diagram representing a configuration of 
a control System of the game System; 

FIG. 8 is a block diagram showing a Schematic configu 
ration of a drive circuit of an electromagnetic brake installed 
in the control system of FIG. 7; 

FIG. 9 is a view explaining the relationship between 
signals outputted from the CPU and a PWM generating 
circuit, both generated in the circuit of FIG.8; 

FIG. 10 is a flowchart showing a main routine of a lure 
fishing game executed by the control system of FIG. 7; 

FIG. 11 is a flowchart showing the processing of a training 
mode executed in the main routine of FIG. 10; 

FIG. 12 is a flowchart showing detailed procedure of the 
processing for the game executed in the processing shown in 
FIG. 11; 

FIG. 13 is a flowchart showing steps following the 
flowchart in FIG. 12; 
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6 
FIG. 14 is a flowchart showing steps following the 

flowchart in FIG. 13; 
FIG. 15 is an example of an image for Selecting a desired 

lake, 
FIG. 16 is an example of an image for Selecting a desired 

fishing point, 
FIG. 17 shows an example of a main screen displayed 

during the game processing in FIG. 12; 
FIGS. 18A and 18B are images for explaining main 

Screens partly changed; 
FIG. 19 is an example showing a fish enlarging Screen 

displayed when a fish is going to bite a lure; 
FIG. 20 is an example of a fish landing screen displayed 

when a fish is caught; 
FIGS. 21A and 21B are examples of catch-thing screens 

displayed when things other than fishes are caught; 
FIG. 22 is a flowchart representing the processing of a 

tournament mode executed in the main routine in FIG. 10; 
FIG. 23 is a flowchart representing procedures for an 

adjustment mode executed by the CPU arranged in FIG. 7; 
and 

FIG. 24 shows an example of Setting a braking mode 
adjustable by the processing of FIG. 23. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the accompanying drawings, a preferred 
embodiment of the present invention will be described 
below. 

FIG. 1 shows a Schematic configuration of a fishing game 
System to which the present invention is applied. The fishing 
game System 1 is provided with a frame 2, a display device 
3, and an input device 4. The display device 3, which 
includes a CRT Serving as a main constituent, is disposed in 
the upper front of the frame 2 in such a fashion that the 
displaying Screen of the CRT is directed obliquely upwardly. 
At the middle part of the frame 2, under the display device 
3, the frame 2 is formed with a table-like overhang portion 
2a. On the upper Surface of the overhang portion 2a, a 
control panel 2b is detachably attached via memberS Such as 
SCCWS. 

The input device 4 includes a main input unit 5 arranged 
at an approximately central portion of the control panel 2b 
and a Sub-input unit 6 arranged at a right-side position of the 
control panel 2b (functioning as a fourth input unit). The 
main input unit 5 has an operation lever 10 and a handle 20 
attached to the operation lever 10. The Sub-input unit 6 has 
a single push-button Switch 7. 
As shown in FIG. 2, the operation lever 10 is provided 

with a lever axis 11 arranged to vertically pass through the 
control panel 2b, and a grip 13 fixed to the upper part of the 
lever axis 11 with bolts 12. The lever axis 11 is supported by 
a Supporting and detecting mechanism 18 at its lower end. 
The mechanism 18 Supports the lever axis 11 Such that the 
lever axis 11 is able to move obliquely, using its lower end 
as a fulcrum, toward both the forward-backward direction of 
the game System 1 (corresponding to the lateral direction in 
FIG. 2) and the lateral direction thereof (corresponding to a 
direction perpendicular to the drawing sheet of FIG. 2). The 
mechanism 18 has a lever operation detecting Sensor 18a for 
outputting a signal depending on an operated direction and 
operated amount of the lever axis 11. The operation lever 10 
and the Supporting and detecting mechanism 18 constitute a 
first input unit. AS an element consisting of the lever axis 11 
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and the mechanism 18, a joystick input device generally 
used in game Systems can be used. 
As shown in FIGS. 2 and 3, the grip 13 includes a rod-like 

member 14 having a shape which imitates the grip end of a 
fishing rod and a housing 15 integrally formed with the 
rod-like member 14. The housing 15 is formed into a fishing 
reel shape, in particular, a shape imitating the appearance of 
a bait reel. A finger-latching portion 14a is formed on the 
rod-like member 14. 

As illustrated in FIGS. 4 and 5, inside the housing 15, a 
handle axis 16 extending in the lateral direction is rotatably 
disposed with a bearing or others. The right end portion of 
the handle axis 16 extends outwardly of the housing 15, and 
the handle 20 is integrally and rotatably attached to the 
extended portion. As shown in FIG. 3, the handle 20 has a 
lever 20a fixed to the handle axis 16 and a pair of hand 
latching portion 20b rotatably attached to the ends of the 
lever 20a. 

Inside the housing 15, a rotation detecting mechanism 21 
outputting a Signal depending on the rotation of the handle 
20 is arranged. The rotation detecting mechanism 21 is 
provided with a slit disc 22 integrally rotatably attached to 
the handle axis 16, and a pair of photoSensors 23 arranged 
to face the outer Surface of the slit disc 22. A number of slits 
22a, . . . having given angle pitches 0 along its circumfer 
ence direction are formed on the Outer Surface of the Slit disc 
22. Each photoSensor 23 radiates a given light beam from its 
light-emitting member 23a toward its light-receiving mem 
ber 23b (refer to FIG. 5), and outputs a predetermined 
ON/OFF signal in accordance with light intensity received 
by the light-receiving member 23b. As shown in FIG. 4, the 
detection points P1 and P2 of the photosensors 23 are shifted 
to each other by a specified angle (p about the handle axis 16. 
The angle p is set to a value which does not accord with 
“Nx0/2 (N is integer) with regard to the angle pitch (p of the 
Slits 22a. 

According to the foregoing rotation detecting mechanism 
21, rotationally operating the handle 20 allows both the 
handle axis 16 and the slit disc 22 to rotate together, with the 
result that the output signals from the photoSensors 23 
become cyclic between their ON and OFF levels in accor 
dance with a rotational speed of the handle 20. A rotational 
amount of the handle can be computed based on the number 
of the ON/OFF repetition, and a rotational speed can be 
computed based on its repetition cycle. Furthermore, based 
on differences in phase between the output Signals from the 
two photosensors 23 (specifically, based on a shift in timing 
when the signals switch between the ON and OFF levels), a 
rotational direction of the handle 20 can be determined. The 
handle 20, the handle axis 16, and the rotation detecting 
mechanism 21 constitute a Second input unit. 
As understood from FIG. 5, an electromagnetic brake 25 

is arranged within the housing 15. The brake 25 is provided 
with a rotor 25a coupled with the handle axis 16 so that both 
the elements rotate together, a coil housing 25b rotatably 
attached to the handle axis 16 via a bearing 40, and a coil 25c 
incorporated in the coil housing 25b. The coil housing 25b 
is Secured by a Supporting plate member 15b arranged in the 
housing 15, and is not allowed to rotate about the axial line 
of the handle axis 16. On the Surface of the rotor 25a 
opposing to the coil housing 25b, a Suction pad 25d com 
posed of a magnetic material is arranged So that the plate is 
allowed to rotate together with the rotor 25a. The suction 
pad 25d is constantly and forcedly pulled to the side of the 
rotor 25a along the handle axis 16 by a plate Spring 
not-shown. Supplying the coil 25c DC current generates 
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8 
magnetic force proportionally to its current value, and the 
magnetic force causes the Suction pad 25d to resist the plate 
Spring, So that the pad is Sucked by the coil housing 25b. 
Thus, the rotation of both the rotor 25a and the handle axis 
16 is braked. Values of excitation current applied to the coil 
25c are controlled in a multi-step manner by a drive circuit 
57 later described with reference to FIG. 7. 
As illustrated in FIGS. 3 and 4, at the rear end portion of 

the housing 15, an attaching opening 15a is formed, to which 
an operation button 26 is attached. The operation button 26 
imitates a clutch lever installed in the rear end portion of an 
actual bait reel. The operation button 26 is forced to expand 
outwardly from the housing 15 due to a torsional coiled 
Spring arranged within the housing 15, and is Sustained at a 
position shown in FIG. 4 by a given stopper. Pushing the 
operation button 26 into the housing 15 against the force of 
the torsional coiled spring 27 causes a limit switch 28 
arranged within the housing 15 to change its ON or OFF 
State, enabling to detect the activation of the operation 
button 26. The operation button 26, the torsional coiled 
spring 27, and the limit switch 28 constitute a third input 
unit. 
As shown in FIG. 4, a vibrator 30 serving as vibrating 

means is placed within the operation lever 10. The vibrator 
30 has such a construction that a weight 30b disposed at an 
eccentric position from the rotation axis of a motor 30a is 
rotated by the motor 30a to generate vibration. Current 
values applied to the motor 30a are adjusted within a certain 
range by a control circuit later described. Depending on the 
Supplied current values, the motor 30a changes its rotation 
speed, thereby enabling the control of the vibration by the 
vibrator 30. 

As seen from FIGS. 4 and 5, at one side of the slit disc 22, 
a gear 41 is provided as a rotation member rotatable inte 
grally with the handle axis 16. Also inside the housing 15, 
a click Strip (click member) 42 made of Spring steel is 
Secured as a cantilever Spring by a Spring-latching portion 
15c commonly used with the torsional coiled spring 27, and 
its tip portion is pressed against the gear 41 by the Spring 
force of the click strip 42 itself. As shown in detail in FIG. 
6, the tip portion of the click strip 42 is formed into an 
engaging part 42a curved in an approximate V-shape in 
agreement with the contour of a gear tooth groove 41b 
constituting a portion to engage with the groove of the gear 
41. When the handle axis 16 is rotated, the engaging part 42a 
repeatedly moves over a gear teeth 41a and engages with the 
neighboring gear tooth groove 41b. This engagement gives 
a clicking feeling to the rotation of the handle axis 16. In 
contrast, when the handle axis 16 is not in rotation, the 
engaging part 42a Securely engages with a gear tooth groove 
41b to prevent the handle axis 16 from being rotated freely 
by proper force applied. The engaging part 42a has a shape 
to fit to the contour of the gear tooth grooves 41b, and the 
engaging part 42a and the gear tooth groove 41b make an 
intimate contact with each other in a gapleSS manner with 
respect to the rotation direction of the gear tooth groove 41b, 
thereby preventing or Suppressing excessive play or loose 
neSS in the rotation of the handle axis 16 and improving the 
quality of an operational feeling. 

FIG. 7 is a block diagram showing a Schematic configu 
ration of a control System of the game System 1. AS Shown, 
the game System 1, which is configured by adopting a 
microprocessor as a main component, includes a CPU 50 
which controls various types of calculation and operation 
necessary for the execution of a game, a display control 
circuit 51 which depicts desired images on the Screen of the 
display device 3 in accordance with a command from the 
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CPU 50, a sound control circuit 52 which outputs desired 
Sound from a speaker 53 in response to a command from the 
CPU 50, a RAM 54, a ROM 55 and an auxiliary storage 
device 60 which Serves as Storage means. 
The control circuits 51 and 52, the RAM 54, the ROM 55, 

and the auxiliary storage device 60 are coupled with the 
CPU 50 through a bus 56. Also connected with the CPU 50 
through the buS 56 are a lever operation detecting Sensor 
18a, photosensors 23, and a limit Switch 28 in the main input 
unit 5, the push-button Switch 7 in the sub-input button 6, a 
drive circuit 57 connected with the electromagnetic brake 
25, and a drive circuit 58 connected with the vibrator 30. 

FIG. 8 shows the configuration of the drive circuit 57 in 
detail. The drive circuit 57 controls DC current values 
supplied from a power source 70 to the coil 25c of the 
electromagnetic brake 25 according to pulse width modu 
lating method. The circuit 57 includes a register 71 for 
temporarily Storing a 3-bits current Setting Signal provided 
from the CPU 50, a PWM generation circuit for outputting 
a pulse train of a given pulse width based on both the current 
Setting Signal from the register 71 and a clock signal 
provided from a clock circuit 72, and a transistor 74 repeat 
edly performing a Switching operation in response to the 
pulse train provided by the PWM generating circuit 73. 

FIG. 9 shows the relationship between the current setting 
signal provided by the CPU 50 and the pulse train outputted 
by the PWM generating circuit 72. The CPU 50 selectively 
outputs any one of the eight Steps from a level 0 expressed 
by a binary code “000” to a level 7 expressed by a binary 
code "111" for the current Setting Signal. In response to any 
of the signals having levels 1 to 7, the PWM generating 
circuit 73 outputs a pulse signal at every cycle TSpecified by 
the clock circuit 72. The pulse width of the pulse signal 
gradually increases according to the levels ranging from 1 to 
7. 

Depending on the width of a pulse Signal outputted from 
the PWM generating circuit 73, the transistor 74 is con 
trolled to perform the Switching operation. AS the pulse 
width becomes longer, an integrated value of current Sup 
plied to the coil 25c of the brake 25 increases. Specifically, 
magnetic force generated by the coil 25c increases depen 
dently upon the level differences raised from the level 1, 
resulting in that braking force provided by the electromag 
netic brake 25 increaseS proportionally. In the case that the 
PWM generating circuit 73 receives the current setting 
signal of the level 0 from the CPU 50, no pulse train is 
outputted, keeping the transistor 74 OFF. In this case, no 
current is Supplied to the coil 25c, resulting in no braking 
force generated by the electromagnetic brake 25. That is, the 
handle axis 16 can rotate freely without any braking force 
from the brake 25. The combination of the drive circuit 57 
and the electromagnetic brake 25 forms resistance adjusting 
means for the handle 20. 

Like the electromagnetic brake 25, the drive circuit 58 for 
the vibrator 30 (refer to FIG. 7) is constructed to control a 
current value Supplied to a coil of the motor 30a based on the 
pulse width modulation method. The drive circuit 58 is 
almost identical in construction to the drive circuit 57; that 
is, substituting a coil of the motor 30a for the coil 25c in 
FIG. 8 forms the drive circuit 58. Also the relationship 
between a current setting signal provided by the CPU 50 and 
a pulse train signal outputted by the PWM generating circuit 
73 is identical in content to the example shown in FIG. 9. 
Thus, a concrete explanation concerning the drive circuit 58 
will be omitted. As to the cycle T specified by the clock 
circuit 72, however, both the drive circuits 57 and 58 are set 
to different values. 
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As shown in FIG. 7, a coin receiving unit 59 is also 

coupled with the CPU 50 via the bus 56. The coin receiving 
unit 59 monitors whether or not coins have been inserted 
from the coin inserting hole arranged on the frame 2, detects 
the number of coins inserted, determines whether the 
inserted coins are genuine or not, and performs others 
necessary processing. 

In the ROM 55, basic programs and data required to 
execute initial and other processing of the game System 1 are 
written. The auxiliary storage device 60 is formed by 
components of a large memory capacity, Such as a CD-ROM 
drive or a hard disk. In the auxiliary storage device 60, 
programs expressing procedures to allow the CPU 50 to 
execute the fishing game and various types of image data 
and Sound data used in the fishing game are Stored. These 
programs and data are loaded into given areas of the RAM 
54 in response to the instructions sent from the CPU 50. 

FIG. 10 is a flowchart showing procedures for main 
process of a fishing game executed by the CPU 50. In 
response to the predetermined initializing operation, Such as 
the power “ON” and the reset switch “ON," the CPU 50 
executeS predetermined initial proceSS according to a pro 
gram which has been stored in the ROM 55 (step S1). Then, 
the CPU 50 determines if a specified number of coins are 
inserted using a signal from the coil receiving unit 59 (Step 
S2). If the coins are not inserted yet, given demonstration 
images are displayed on the display device 3 (Step S3), and 
the process waits the insertion of coins with the demonstra 
tion images displayed. In response to the insertion of coins, 
predetermined mode Selection image is displayed on the 
display device 3 (step S4), and it is determined whether or 
not the mode selection is carried out (step S5). The mode 
Selection is carried out, for example, by operating the 
operation lever 10 to select a desired mode, and then by 
pushing the bush-button Switch 7 to finalize the selected 
mode. In this game System 1, Selectable modes are three: the 
beginners’ mode, the training mode, and the tournament 
mode. 

If the mode selection is not made, it is determined whether 
or not a canceling operation (for example, operation 
demanding the return of the inserted coins) is performed 
(step S6). When the canceling operation is detected, the 
process returns to Step S2, otherwise the proceSS returns to 
step S5. If the affirmative determination is made at step S5, 
the CPU 50 executes a sub-routine which agrees with the 
selected mode (step S7 to S9), and then returns to step S2. 

FIG. 11 is a flowchart representing process of the training 
mode. This training mode is prepared to Simulate lure 
fishing for fishes such as black bass. In this mode, first the 
selection of a desired lake is executed (step S11). In this 
process, as shown in FIG. 15, a lake Selecting image 101 
including a plurality of lake images 101a, 101b and 101c 
prepared as the options is displayed. When a player Selects 
a desired lake among the options with the input device 4, the 
selection is detected by the CPU 50, and then written into the 
RAM 54. In the exemplified image in FIG. 15, a plurality of 
lakes famous for black bass fishing are displayed as the 
options. 
The selection of a lake is followed by executing the 

processing of the game, wherein pseudo-experience of fish 
ing is performed according to predetermined procedures 
(step S12). After the game processing, the results performed 
in the game are evaluated and displayed (step S13). Then, 
the process returns to step S2 in FIG. 10. 
The processing for the game shown in FIG. 11 (step S12) 

is actually performed according to procedures shown in 
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FIGS. 12 to 14. In the processing, the point Selecting proceSS 
to Select a fishing point in the Selected lakes is executed to 
decide at which point the player wish to fish (step S101). As 
one example, a point Selecting image 102 is displayed as 
shown in FIG. 16, which includes an image 102a of the lake 
Selected by the player (an aerial photographed image of 
Kawaguchi lake in FIG. 16) and a plurality of identification 
marks 102b, 102c, . . . showing the fishing points preset 
beforehand on the lake. In response to the desired point 
Selection by the player with the input device 4, the Selection 
is detected by the CPU 50 and then written into the RAM 54. 

After the Selection of the fishing point, the process for the 
Selection of a lure to be used for fishing is executed (Step 
S102 in FIG. 12). In this embodiment, a variety of types of 
lures used frequently for the black bass fishing are 
Selectable, Such as a top-water plug, a vibration plug, worm, 
and So on, and additionally, a plurality of colors and/or 
shapes are prepared even for the same type lure. The 
Selectable lures are displayed in a table on the Screen of the 
display device 3. When the player selects a desired lure with 
the input device 4, the selection is detected by the CPU 50, 
and then the associated information is written into the RAM 
54. 

After this, an easy-to-fish degree is evaluated for the 
fishing point Selected by the player based on a given 
formula. Practically, the fishing point is divided into a 
grid-like areas defined by a Specified number, and an easy 
to-fish degree for each area is set to one of ten degrees 
according to the given formula. Various theories and rules 
known in the actual bass fishing are reflected on the formula. 
For example, a configuration, Structures in the water, 
vegetation, and others have been preset for each fishing 
point, and the Season and the weather are Set in the game, So 
that the easy-to-fish degree is totally determined with con 
sidering Such information. 

Thereafter, the process proceeds to step S104, wherein a 
timer for measuring a remaining play time of the game is 
activated. This process is followed by displaying a main 
screen 103 shown in FIG. 17 (step S105). The main screen 
103, which uses actually-photographed data to visualize the 
fishing location, includes a background displaying portion 
103a showing the fishing point selected by the player and a 
player displaying portion 103b showing the angler. 
Additionally, from the left to the right on the upper part of 
the Screen, a data displaying window 103c, a remaining play 
time displaying window 103d, and a lure displaying window 
103e are mapped individually. In the data displaying win 
dow 103c, the present date, time, weather, water temperature 
in the game are displayed. In the remaining play time 
displaying window 103d, a remaining play time during 
which the player is allowed to continue playing is displayed. 
In the lure displaying window 103e, a lure image that the 
player uses at present is shown. 
At the right side on the main screen 103, a water depth 

gauge 103f and a line tension gauge 103g are individually 
Superposed, and a fishing line length displaying window 
103h is superposed at the lower left portion thereof. The 
water depth gauge 103f is used to show a depth of water at 
which the lure is Swimming. The lower end of the water 
depth gauge 103findicates 5 meters deep and the upper end 
thereof indicates the water Surface. The line tension gauge 
103g shows a tension applied to the fishing line, and the 
lower and upper ends thereof correspond to the tension of 
Zero and a preset maximum tension, respectively. The fish 
ing line length displaying window 103h shows a numerical 
length of the fishing line being drawn out from the reel. 
One or more fish shadows 103i are displayed in the 

background displaying portion of the main Screen 103. The 
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positions of the fish shadows 103j are determined on the 
basis of the easy-to-fish degree evaluated at step S103. In 
this example, it is now assumed that the fishing point 
displayed by the background displaying portion 103a is 
divided into grid-like areas of a predetermined number in 
each of the lateral and longitudinal directions. It is further 
assumed that the most difficult-to-fish grid is expressed by 0 
in the ten levels in total and the easiest-to-fish grid is 
expressed by 9, part of the grids which have the evaluation 
values of 4 to 7 are extracted at random, and the fish 
shadows 103j are displayed at the extracted grids. This 
setting is able to visualize the fish shadows 103i at relatively 
easy-to-fish points, giving the player hints about good target 
points in a casting operation later described. Although 
proper hints are given the player, the easiest-to-fish areas are 
still hidden. This provides the player a fun or enjoyment to 
find out the hidden fishes in the Secret points, increasing 
depth in palying the game. 

After the display of the main screen 103, it is determined 
if the player performed direction changes to operate the 
operation lever 10 in the lateral direction (step S106). When 
the directions were changed, the range of the background 
image displayed in the background displaying portion 103a 
is changed according to the operated new direction (Step 
S107). For instance, if the operation lever 10 is moved 
rightward, the background image is Scrolled to the left Side 
in the image 103. In contrast, if the operation lever 10 is 
moved leftward, the background image is Scrolled to the 
right side in the image 103. 

After the processing at step S107 or the negative deter 
mination at step S106, it is determined whether or not the 
push-button Switch 7, assigned to a casting button, was 
pushed (step S108). If it is not pushed yet, it is further 
determined whether or not the player operated the operation 
button 26 of the housing 15, which corresponds to an 
operation changing conditions, on the basis of the output of 
the limit Switch 28 (step S109). If there was such operation 
for changing conditions, predetermined condition changing 
processing is performed (step S110), and then the process 
goes to Step S111. In the condition changing processing, the 
lure in use or the fishing point is changed to another one 
according to the operation by the player. 

After the processing at Step S110 or the negative deter 
mination at step S109, it is further determined whether or not 
the time is up, that is, whether or not the time Set to the timer 
activated at step S104 reached a predetermined time for 
game (step S111). If the time is not up yet, the process 
returns to step S105. If the time is up, it is then determined 
whether or not the player performed an operation for con 
tinuing the game (for example, additional insertion of coins 
and so on) within a limited interval (step S112). If Yes, the 
process returns to step S105. 

If it is determined at step S108 that the push-button Switch 
7 Serving as the casting button is pushed, the process 
proceeds to step S120. At step S120, a casting gauge 103k 
is displayed at the lower center in the main Screen 103, as 
shown in FIG. 18A. The gauge 103k, which displays a 
degree of lure casting force, is configured Such that the lure 
casting force becomes larger as the gauge length from the 
left end of the gauge 103k becomes longer. Concurrently 
with the display of the casting gauge 103k at step S120, an 
animation display that the gauge amount of the gauge 103k 
is repeatedly changed from the left to right at a certain rate 
is started. 

Following the display of the casting gauge 103k, it is 
further determined if the player pushed the casting button 
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(i.e., the push-button Switch 7) again (step S121). This 
determination is repeated until the casting button is pushed. 
In response to the operation of the cast button, the CPU 50 
recognizes the casting operation, and executeS process for 
deciding a lure falling position (i.e., a cast position of the 
lure on the water Surface) (Step S122). In this process, the 
CPU 50 decides the lure casting distance based on the gauge 
amount at the time the player pushed the casting button. The 
CPU 50 determines the operated amount of the operation 
lever 10 in the lateral direction at the time of the casting 
operation on the basis of an output signal from the lever 
operation detecting Sensor 18a, and decides the lure casting 
direction on the basis of the operated amount. AS described 
above, adjusting both operated timing of the push-button 
Switch 7 and an operated amount of the operation lever 10 
in the lateral direction makes it possible to cast a lure to a 
desired position within the background image displayed in 
the main Screen. 

After the casting position of the lure is decided at Step 
S122, the process goes to step S130 in FIG. 13. In the 
processing of FIGS. 13 and 14, based on operation of the 
operation lever 10, the handle 20 and the operation button 
26, indispensable information to progreSS the fishing game, 
for example, the tension of the fishing line, the lure position, 
the water depth and the lure depth in water at the lure 
position and the Velocity vector of the lure, is properly 
determined, and the determined information is written into 
the RAM 54. In this determination, unless particular expla 
nation is provided, the operation of the operation lever 10 in 
the forward-backward direction corresponds to Shaking or 
Swinging an actual fishing rod up and down, the operation of 
the operation lever 10 in the lateral direction corresponds to 
moving the actual fishing rod rightward and leftward, the 
rotation of the handle 20 clockwise when viewing from its 
right Side corresponds to reeling up the fishing line, and the 
pushing the operation button 26 corresponds to loosening 
the tension of the fishing line to allow the fishing line to be 
drawn out from the reel, respectively. That is, in agreement 
with operation of the fishing rod and the reel in actual 
fishing, the operation and conditions of fishing are related to 
each other. This relation enables the player to have a feeling 
as if he were in an actual fishing spot to enjoy fishing. 

In the processing in FIG. 13, the CPU 50 reads informa 
tion specifying the current playing state from the RAM 54, 
and updates the display of the main screen 103 based on the 
read information. As shown in FIG. 18B, when the lure is in 
the water, the data displaying window 103c is omitted from 
the main screen 103, and instead of it, a lure window 103m 
which shows a State of the lure as an enlarged view is 
additionally displayed. Since no fish bites the lure at Step 
S130, the gauged amount by the tension gauge 103g is 
maintained at a certain value which corresponds to the 
tension of reeling up only the lure, but information other 
than the tension gauge in the main Screen 103 is updated to 
the newest one. For example, in the background displaying 
portion 103a, a state of the fishing line drawn out from the 
reel is changed on the Screen depending on the current lure 
position. Also, in the player displaying portion 103b, a 
display mode is Sequentially updated Such that a player on 
the Screen moves the fishing rod right and left correspond 
ingly to the operation lever 10 operated in the lateral 
direction. Likewise, each window 103d, 103f, and 103h is 
updated to each newest information. In the lure window 
103m, the display State of the lure are Sequentially changed 
in Such a manner that the lure is displayed to move in the 
water dependently upon the operation of the operation lever 
10 and the handle 20. 
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After the screen 103 has been updated, on the basis of the 

output Signals from the lever operation detecting Sensor 18a, 
the photosensors 23 and limit switch 28, the operation of the 
operation lever 10, the handle 20 and the operation button 26 
are detected within a certain interval (step S131). Then, the 
effects resulted from the detected operation are calculated 
according to a given formula (Step S132). At step 132, for 
example, the length of the fishing line drawn out from the 
reel, the lure position, the lure depth, the Velocity vector of 
the lure and others are calculated on the basis of the rotation 
Speed of the handle 20, the operated amount and the oper 
ated direction of the operation lever 10 and the type of lure. 
On the basis of the calculated results and parameterS Such as 
the easy-to-fish degree Set for the currently-Selected fishing 
point, the calculation for determining whether there should 
be a “bite” (that is, whether a fish bites the lure or not) is 
performed. In the case of “bite,” a type and sizes of the fish 
are determined in accordance with given conditions, and the 
tension value of the fishing line is calculated on the obtained 
results. In this calculation, the tension is Set proportionally 
to the sizes and activities of the fish. 

After determining the effects resulting from the operation, 
it is determined if there is a “bite' or not based on the 
calculated result (step S133). If the determination is 
negative, it is determined whether or not the lure is picked 
up out of the water (step S134). When the lure is picked up, 
the process returns to step S105 in FIG. 12. If the lure is still 
in the water, it is determined whether or not the time is up 
(step S135 in FIG. 13). Then, the process goes to step S130 
unless the time is up. In the case of the time-up, it is then 
determined whether or not the player performed an opera 
tion for continuing the game (for example, additional inser 
tion of coins) within the limited time (step S136), and then 
the process returns to Step S130 if the continuing operation 
is performed. If there is no continuing operation, the game 
ends and the proceSS returns to the foregoing process, for 
example, the proceSS in FIG. 11. 

If the “bite” is detected at step S133 in FIG. 13, the 
vibrator 30 is activated to apply vibrations to the operation 
lever 10 (step S140). For performing this processing, the 
CPU 50 outputs to the drive circuit 58 (refer to FIG. 7) a 
current Setting Signal which changes dependently on the type 
and sizes of the fish specified at step S132. Thus, degrees of 
applying vibrations by the vibrator 30 are also controlled 
with changes in the current Setting Signal. For example, 
when a bigger fish or a more active fish is caught, the 
degrees of applying vibrations are set to larger intensities 
proportionally to its size or activities, raising the player's 
expectation. After applying the vibrations, the display visu 
ally shows an occurrence of the “bite” to the player (step 
S141). One Such example is that a mark representing the 
“bite' is additionally displayed in the lure displaying win 
dow 103e of the main Screen 103. 
When the bite is displayed, the process then waits for a 

given interval (step S142), during which it is determined 
whether or not the hooking, that is, Setting the hook at the 
fish mouth is made on the basis of operation of the operation 
lever 10 and the handle 20 (step S143). In actual fishing, the 
fishing rod is lifted up or the fishing line is reeled up to Set 
the hook to the mouth of the fish (this is called “hooking” 
operation), and hence it is determined whether or not the 
hooking operation has made with the operation lever 10 or 
the handle 20. If it is judged that the player failed the 
hooking, the process returns to step S130. 
When it is determined that the hooking has succeeded, the 

braking force of the electromagnetic brake 25 is Set based on 
the tension of the fishing line set at step S132. Namely, the 
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larger the tension set at step S132 is, the higher the level of 
the current setting signal outputted from the CPU 50 to the 
drive circuit 57 becomes, thereby increasing the rotational 
resistance of the handle 20. This can exalt the player's 
expectation. Next, an enlarged screen 105 (refer to FIG. 19) 
is displayed for a given time interval to show the State of the 
fish by the enlarged images (steps S145 to S146). The main 
screen 103 is then displayed again (step S147). 

After the re-display of the main screen 103, the operations 
of the operation lever 10, the handle 20 and the operation 
button 26 are detected for a certain time interval (step S148), 
and the effects resulted by the detected operations are 
calculated (step S149). In the calculation, like the step S132, 
the length of the fishing line drawn out of the reel, the lure 
position, the lure depth, the Velocity vector of the lure and 
others are calculated on the basis of the rotation Speed of the 
handle 20, the operated amount and the operated direction of 
the operation lever 10 and the type of the lure. Further, from 
the relationship between the reeling-up Speed of the handle 
20 and/or the operated states of the operation lever 10 in the 
forward-backward and lateral directions as well as the 
behavior of the fish, the tension of the fishing line and the 
hooking State are calculated. In this embodiment, Such 
calculation is performed based on a formula Set to provide 
variations in tension such that if the fight with the fish has 
continued for a given time, the fish is regarded as being tired, 
So that the tension is lowered, and/or if the lowered tension 
State has continued for a given time, the fish is regarded as 
becoming vigorous again, So that the tension is increased 
again. Based on those calculated results, the calculation for 
determining if "landing failure,” that is, a situation that the 
player fails to land (catch) the fish for Some reasons Such as 
the hook being removed from the fish mouth, the fishing line 
breaks and So on, is performed. 

After the calculation at step S149, the display of the main 
screen 103 is updated based on the calculated results (step 
S150). At this stage, in addition to changing States of the 
fishing line and the positions of the fishing rod, the image of 
the fish jumping above the water Surface may be displayed 
dependently upon the State of the fish. It is considered that 
Such a display makes the player imagine an actual fighting 
with fish. 

Next, based on the calculated results in step S149, it is 
determined whether the landing failure took place or not 
(step S151), and if the landing failure took place, the process 
returns to step S130. In contrast, if the landing failure does 
not take place yet, it is then determined whether or not the 
fish has been successfully landed (step S152). If not, the 
proceSS goes to Step S153, wherein the rotational resistance 
(reeling resistance) of the handle 20 by the electromagnetic 
brake 25 is readjusted according to a new tension calculated 
at step S149. For example, the braking force of the electro 
magnetic brake 25 is lowered to decrease the rotational 
resistance of the handle 20. Such control of the resistance of 
the handle 20 can give the player a feeling of actually 
fighting with the fish. 

After the adjustment of the electromagnetic brake 25, it is 
determined whether the time is up or not (step S154). As 
long as the time for game remains, the process proceeds to 
step S170 in FIG. 14. If the time is up, it is judged whether 
the player performed the operation for continuing the game 
(for example, additional insertion of coins) within a given 
interval (step S155). If such operation is made, the process 
goes to step S170 in FIG. 14. On the contrary, if the 
continuing operation is not made, the proceSS for game ends, 
and the process returns to FIG. 11, for example. 
At step S170 in FIG. 14, it is determined whether or not 

the tension calculated at Step S149 is larger than a Specified 
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limit. If the tension is larger than the limit, the occurrence of 
a line break, that is, cutting of the fishing line, is displayed 
for the player (step S171), and the process returns to Step 
S105 in FIG. 12. To avoid the line break, the player is 
required to push the operational button 26 to reduce the line 
tension. If the line tension is not more than the limit, it is 
further determined if the tension is not less than a warning 
value which is set to be smaller than the above limit (step 
S172). If the line tension is equal to or larger than the 
warning value, a predetermined warning Sign is displayed 
for the operator (step S173), and then the process proceeds 
to step S174. If it is determined at step S172 that the line 
tension is less than the warning value, step S173 is omitted 
and the process proceeds to Step S174. The warning Sign 
issued at Step S173 may be the change of the gauge color 
displayed by the tension gauge 103g, or the flickering of the 
gauge. 
At step S174, based on the calculation results at step 

S149, it is determined whether or not the fish enlarging 
screen 105 (refer to FIG. 19) is required to be displayed. 
Preferably, if the line tension gets high during the fighting 
with the fish or any other situations occur, the fish enlarging 
screen 105 is temporarily displayed to raise a feeling of 
tension in the game. If the affirmative determination is made 
at step S174, the process goes to step S145 in FIG. 13, and 
if the negative determination is made, the process goes to 
step S147 in FIG. 13. 

If it is determined at step S152 in FIG. 13 that the fish has 
been successfully landed, the fish landing screen 106 is 
displayed, as shown in FIG. 20 (step S160). Individually 
displayed in this Screen 106 are a fish displaying portion 
106a wherein the landed fish is shown, an information 
displaying portion 106b wherein the body length, weight 
and others of the fish are shown, a lure displaying portion 
106c wherein the lure used in this fishing is shown, and a 
scale 106d for visualizing the body length of the fish caught. 
A Scaling factor of the fish in the fish displaying portion 

106a shown in FIG.20 is set such that if a big fish larger than 
a given body length (for example, 50 cm) is caught, a part 
of the fish is not shown within the screen 106. When the 
player moves the operation lever 10 in the forward 
backward direction, the fish image displayed in the fish 
displaying portion 106a is Scrolled in its longitudinal 
direction, So that the non-illustrated part of the fish comes 
into the screen 106. Specifically, when the operation lever 10 
is pulled toward the player, the fish image is Scrolled up as 
if the fishing rod pulled up, whereas the operation lever 10 
is pushed away, the fish image is Scrolled down as if the 
fishing rod was down. Furthermore, if the player moves the 
operation rod in the lateral direction, the fish image shown 
in the fish displaying portion 106a changes its directions in 
the lateral direction, providing an image wherein the fish is 
viewed from different direction. 

In order to change the positions of the fish image in the 
fish displaying portion 106a in dependence upon Such a 
movement of the operation lever 10, the CPU 50 determines 
whether or not the operation lever 10 has been operated, 
after the execution of step S160 in FIG. 13 (step S161). If 
Such operation is detected, the fish Viewing position is 
changed dependently upon the operation (step S162), and 
the fish image viewed from a different viewing position is 
displayed on the display device 3. After the change of the 
Viewing positions or after the negative determination at Step 
S161, it is determined whether or not the fish landing screen 
106 has been displayed for a given period of time (step 
S163). If the determination is negative at step S163, the 
process goes to Step S161. If the determination is positive at 
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step S163, an additional time determined based on the type 
and weight of the fish caught is added to the remaining game 
playing time in the timer (step S164). Then the process goes 
to step S105 in FIG. 12. 

The additional time to be added to the timer is set to be 
longer as the weight of the caught fish becomes larger. If a 
target fish (e.g., black bass in this example) is caught, the 
additional time is Set to be longer values than in the case that 
non-target fishes (i.e., various kinds of Small fishes other 
than black bass) are caught. this game System is designed 
Such that things or articles other than fishes can be caught. 
For example, as shown in FIG. 21A, an empty can might be 
caught, or, as shown in FIG. 21B, a rain boot might be 
caught. In Such cases, it is considered that the player 
contributes to cleaning up the fishing place, So the additional 
time is Set to a longer value than in fishing the non-target 
fishes. 
The beginners’ mode shown in FIG. 10 (step S7) is 

limited in terms of Selectable lakes than in the training mode, 
and is a mode which gives the operational explanation for 
helping the player at necessary occasions in the course of the 
game (its detailed description is omitted herein). On one 
hand, the tournament mode (Step S9) is designed to make the 
players compete against each other in total achievements 
through the fishing tour of the three lakes shown in FIG. 15, 
and is executed according to the procedures shown in FIG. 
22. 

In the process of FIG. 22, as a first place of a fishing 
contest, any one of the three lakes is selected (step S201), 
and the Selected place is displayed on the display device 3 
(step S202). Then the start of a preliminary contest is 
displayed (step S202), and then the execution of the game 
process as the preliminary contest will follow (step S204). 
The game process is executed in the same way as that shown 
in FIGS. 12 to 14. However, it is noted that a play time for 
the preliminary contest is fixed, So the time-adding proceSS 
(refer to step S164 in FIG. 13) is not executed. 

After step S204, it is determined whether or not the 
fishing results obtained in the preliminary contest meet a 
predetermined criteria for passing the preliminary contest 
(step S205). For example, if the player catches the target 
fishes having a weight more than a specified amount, the 
player passes the preliminary contest. When the player 
passed the preliminary contest, the Start of a main contest is 
displayed (step S206). Then, the game process as the main 
contest is executed in the same lake as in the preliminary 
contest (step S207). This game process as the main contest 
is also executed in the same way as that shown in FIGS. 12 
to 14. The play time for the main contest is also fixed, so the 
time-adding process (refer to step S164 in FIG. 13) is 
omitted. 

After the game process of the main contest ends, the 
results of competitors are calculated (step S208). In this 
calculation, on the assumption that a Specified number of 
competitors (for example, 20 persons) other than the player 
participate in the main contest, the fishing result of each 
parSon is calculated based on a given calculating formula. 
This calculation may be carried out timely in parallel with 
the execution of the game process. After calculating the 
results of all competitors, their results are evaluated (Step 
S209). At this process, the fishing result of the player in the 
main contest is compared to the fishing results of the 
competitors calculated at step S209 to decide the player's 
ranking, and the result and the ranking of the player is 
displayed. 

After this evaluation of the fishing results, it is determined 
whether or not all the contests, that is, all the games for the 

15 

25 

35 

40 

45 

50 

55 

60 

65 

18 
three lakes, have completed (step S210). If not completed, 
the next place of the fishing contest is Selected, and the 
process returns to Step S202. If it is determined at step S205 
that the player has failed to pass the preliminary contest, the 
process for the main contest (steps S206 to 209) is omitted 
and process at step S210 is carried out. If it is determined at 
step S210 that all the contests have completed, the total 
results of the player through the three lakes and those of the 
competitors are compared to each other, So that the player's 
ranking is decided and displayed (Step S212). Then the 
tournament mode is finished, and the process returns to Step 
S2 in FIG. 10. 

FIG. 23 is a flowchart representing the process of an 
adjustment mode executed by the CPU 50. When an input 
Selecting the adjustment mode is made in the game System, 
the CPU 50 executes the adjustment mode process shown in 
FIG. 23. This adjustment mode is performed to set various 
information associated with the game process in FIGS. 12 to 
14. In the example shown in FIG. 23, information about the 
operations of the electromagnetic brake 25 and the vibrator 
30, as well as information about a clock used in the game, 
are Set. This proceSS is designed to be executed by an 
operator or manager of this game System 1 who manages the 
Setting State of the game System 1. In order to prevent the 
players wrong operations, the Selection of the adjustment 
mode is made by operating a covered, internal Switch 
installed in the frame 2 of the game System 1, for example. 

In the processing of FIG. 23, it is determined whether or 
not the operator, who performed the adjustment mode Select 
ing operation, has instructed the Setting of the brake mode 
(step S301). If the negative determination is made, then it is 
determined whether or not the operator has instructed the 
setting of the vibration mode (step S302). If the vibration 
mode is not Set, it is determined if the operator has instructed 
the setting of the clock mode (step S303). If not, it is 
determined whether or not the operator has operated the 
termination of the adjustment mode (step S304). In response 
to the determination of the termination, the adjustment mode 
is terminated, otherwise the process returns to step S301. 
The instructions from steps S301 to S303 are supplied to the 
CPU 50 through, for example, the input device 4. 

If the affirmative determination is obtained at step S301, 
the CPU 50 sets the brake mode based on the instructions 
sent from the input device 4 (step S310). The brake mode is 
used to Select, from a plurality of Setting States prepared in 
advance, the relationship between the tension applied to a 
fishing line in game proceSS and the level of the current 
setting signal (refer to FIG. 9) outputted from the CPU 50 to 
the drive circuit 57 of the electromagnetic brake 25. For 
instance, as shown in FIG. 24, if two kinds of Setting patterns 
A and B, which are different from each other in terms of the 
relationship between the tension and the current Setting 
Signal, are prepared, one of the Setting patterns A or B is 
selected at step S310 responsively to an operator's instruc 
tion. The Setting pattern A is used to obtain the braking force 
of the electromagnetic brake 25 increasing largely from its 
early Stages compared to the increasing rate of the tension, 
while the Setting pattern B is used to obtain the braking force 
increasing not So rapidly compared to the increasing rate of 
the tension. Such Setting patterns are not limited to the above 
examples, of course, and any pattern may be employed. 
When the brake mode is set, the set information is written 
into the RAM 54. Then, at steps S144 and S153 in FIG. 13, 
a current Setting Signal defined based on the above Setting 
pattern is outputted from the CPU 50. 
When the determination is affirmative at step S302, the 

vibration mode is set by the CPU 50 on the basis of an 
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instruction given from input device 4 (step S311). The 
Vibration mode is Set to Select, from a plurality of Setting 
patterns prepared beforehand, the relationship between the 
sizes or other factors of a fish to be caught and the level of 
the current setting signal outputted from the CPU 50 to the 
drive circuit 58 of the vibrator 30. This setting is similar in 
its practical way to that shown in FIG. 24. When the 
Vibration mode is Set, the Set information is written into the 
RAM 54. At step S140 in FIG. 13, the current setting signal 
is supplied by the CPU 50 according this setting. 

If the affirmative determination is made at step S303, 
based on the instructions given from the input device 4, the 
CPU 50 determines whether or not the real time mode is 
instructed (step S312). If the real time mode is selected, the 
CPU 50 then selects the real time mode as the clock mode 
(step 313). On the contrary, if not, the CPU 50 selects the 
random mode (step S314). This selected results are memo 
rized in the RAM 54, and the date displayed in the data 
displaying portion 103c on the main screen 17 is controlled 
on the basis of the selected results. 

Specifically, in the real time mode, the current date 
clocked by a clock (not shown) incorporated in the game 
system 1 is read by the CPU 50, and the same date as that 
is displayed in the data displaying portion 103c. On one 
hand, in the random mode, the date is decided at random by 
the CPU 50 irrespective of the current time clocked by the 
clock, and the decided date is displayed in the data display 
ing portion 103c. At step S103 in FIG. 12, the easy-to-fish 
degree is Set in consideration of the date shown in the data 
displaying portion 103c. Thus, the results of the game is 
affected by the Selected clock mode. By way of example, 
generally there is a tendency that black bass is relatively 
easy to fish in Spring and autumn, and is difficult to fish in 
Summer and winter. If the real time mode is Selected, the 
easy-to-fish degree is changed according to the Seasons in 
the game which reflects the actual reasons, thereby making 
the games rich Seasonal feelings. In contrast, when the 
random mode is Selected, the Seasons are Set at random in the 
game regardless of the actual Seasons. Therefore, even when 
an actual season is not proper for fishing (Such as Summer or 
winter in the case of black bass fishing), favorable seasons 
for fishing (Such as spring or autumn) can be realized in the 
game, thereby offering the playerS enjoyment. 

The gist of the present invention is not restricted to the 
above-described embodiment, and a variety of modifications 
are possible for the invention. By way of example, the 
present invention is not limited to a lure fishing game. 
Alternatively, various types of fishing including the Seashore 
fishing, beach fishing, or boat fishing can be simulated if the 
operations of the operation lever 10, the handle 20 and the 
operation button 26 of the input device 4 are appropriately 
assigned to the operations of an actual fishing rod and reel. 
Further, the housing 15 is not limited to the shape imitating 
a bait reel, but may be an imitation of other reels Such as a 
Spinning reel. 

Moreover, the Support detecting mechanism 18 for the 
operation lever 10 may detect only an operated direction of 
the lever axis 11. In the case of the rotation detecting 
mechanism 21 for the handle 20, the determination of the 
rotational directions of the handle 20 may be omitted. In 
Such a case, the game may progreSS on the assumption that 
a fishing line is reeled up, irrespective of the rotational 
directions of the handle 20. Instead of using the bush-button 
Switch 7, it is possible to use the operation lever 10 or 
operation button 26 to perform the casting operation. 
Numerous other modifications and variations of the 

present invention will be apparent to those skilled in the art 
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in View of the foregoing description. Thus, it is to be 
understood that, within the Scope of the appended claims, 
the present invention may be practiced other than as Spe 
cifically described hereinabove. 
The entire disclosure of Japanese Patent Application No. 

09-361872 filed on Dec. 9, 1997 and No. 10-035284 filed on 
Feb. 17, 1998 including the specification, claims, drawings 
and Summary is incorporated herein by reference in its 
entirety. 
What is claimed is: 
1. A fishing game System comprising: 
a display device for displaying an image; 
an input device for outputting a signal in response to an 

operation by a player, and 
a game control device for referring to the Signal outputted 

from the input device to perform a fishing game on a 
Screen of the display device in accordance with a 
predetermined procedure, 

wherein the input device comprises: 
a first input unit having an operation lever operable in 

a lateral direction and a forward-backward direction 
to the player and for outputting a signal in accor 
dance with the operation of the operation lever by the 
player, Said first input unit having a terminal end 
which is movable free of attachment thereof to a 
remainder of the fishing game System; and 

a Second input unit having a handle arranged on the 
operation lever rotatably operable about an axial line 
in the lateral direction and for Outputting a Signal in 
accordance with the operation of the handle, the 
operation lever comprising a lever axis and a grip 
arranged at an upper portion of the lever axis, the 
lever axis comprising, at a lower end portion thereof, 
a Supporting and detecting mechanism for Support 
ing the lever axis in a manner operable in the lateral 
direction and the forward-backward direction and for 
outputting an operation Signal in accordance with the 
operation of the lever axis, the grip comprising a 
hollow housing, the handle of the Second input unit 
being rotatably Supported by the housing. 

2. The System of claim 1, further comprising an electro 
magnetic brake disposed in the housing for applying rota 
tional resistance to the handle. 

3. The System of claim 1, further comprising resistance 
adjusting means for changing a rotation resistance of the 
handle. 

4. The System of claim3, wherein the game control device 
changes the rotation resistance of the handle adjusted by the 
resistance adjusting means in accordance with progress of 
the game. 

5. The system of claim 1, further comprising vibrating 
means for applying vibration to the operation lever. 

6. The system of claim 5, wherein the game control device 
controls a vibration applying State to the operation lever 
performed by the vibrating means in accordance with 
progreSS of the game. 

7. The system of claim 1, wherein: 
the input device further comprises a third input unit 

having an operation element attached on the operation 
lever independently of the handle and for outputting a 
Signal in accordance with the operation of the operation 
element, and 

the game control device controls the progress of the 
fishing game by assigning the operation of the opera 
tion element of the third input unit to a loosening 
operation of a tension of a virtual fishing line used in 
the game for a period from casting until picking-up of 
a fishing rig. 
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8. The system of claim 1, wherein: 
the input device further comprises a fourth input unit for 

outputting a signal in accordance with operation of the 
player; and 

the game control device decides a casting position of a 
fishing rig in a virtual fishing place realized in the game 
on the basis of both the operation of the fourth input 
unit and the operation in the lateral direction of the 
operation lever. 

9. The system of claim 8, wherein, when the fishing rig is 
cast in the game, the game control device displays a casting 
gauge on the Screen of the display device, changes an 
amount shown by the gauge continuously, decides a casting 
distance of the fishing rig based on a relationship between 
the amount shown by the gauge and an operational timing of 
the fourth input unit, and decides a casting direction of the 
fishing rig based on an operated amount in the lateral 
direction of the operation lever. 

10. The system of claim 1, wherein the game control 
device controls the progreSS of the fishing game by assigning 
an operation of the operation lever in the lateral direction to 
a movement in the lateral direction of a virtual fishing rod 
used in the game and assigning a rotational operation of the 
handle in a given direction to a reeling-up operation of a 
Virtual fishing line used in the game for a period from casting 
until picking-up the fishing rig. 

11. The system of claim 1, wherein the game control 
device displays, on the Screen, an image of a fish which was 
caught in the game and controls a displayed State of the 
image of the fish to change a viewing position of the fish 
according to an operation of the operation lever. 

12. The system of claim 1, wherein the display device is 
arranged in a given frame and has a control panel detachably 
attached to the frame at a position under the display device, 
the operation lever being attached to the control panel in a 
manner Vertically extending through the control panel. 

13. An input device for a game System, comprising: 
a first input unit having an operation lever operable in a 

lateral direction and a forward-backward direction to a 
player and for outputting a signal in accordance with an 
operation of the operation lever, Said first input unit 
having a terminal end which is movable free of attach 
ment thereof to the game System; and 

a Second input unit having a handle arranged on the 
operation lever rotatably operable about an axial line in 
the lateral direction and for Outputting a signal in 
accordance with an operation of the handle, the opera 
tion lever comprising a lever axis and a grip arranged 
at an upper portion of the lever axis, the lever axis 
comprising, at a lower end portion thereof, a Supporting 
and detecting mechanism for Supporting the lever axis 
in a manner operable in the lateral direction and the 
forward-backward direction and for outputting an 
operation signal in accordance with the operation of the 
lever axis, the grip comprising a hollow housing, the 
handle of the Second input unit being rotatably Sup 
ported by the housing. 

14. The device of claim 13, wherein the grip is fixed to the 
lever axis by bolts. 

15. The device of claim 13, further comprising vibrating 
means disposed in the housing for applying vibration to the 
operation lever. 

16. The device of claim 13, further comprising resistance 
adjusting means for changing a rotation resistance of the 
handle according to an input Signal. 

17. The device of claim 13, further comprising: 
an electromagnetic brake disposed in the housing for 

applying rotational resistance to the handle; and 
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a brake drive circuit for changing a braking force of the 

electromagnetic brake according to an input signal. 
18. The device of claim 17, wherein the brake drive circuit 

changes an exciting current Supplied to a coil disposed in the 
electromagnetic brake based on a pulse width modulation 
control by which a pulse width of the exciting current is 
controlled according to the input signal. 

19. The device of claim 15, further comprising a vibrator 
including a motor and a weight disposed at an eccentric 
position from a rotational axis of the motor and rotatable 
thereby to generate vibration when Said weight is rotated by 
Said motor. 

20. A fishing game System comprising: 
a display device attached on a frame and for displaying an 

image, 
an input device for outputting a signal in response to an 

operation by a player, and 
a game control device for referring to the Signal outputted 

from the input device to perform a fishing game on a 
Screen of the display device in accordance with a 
predetermined procedure, 

wherein the input device comprises: 
a first input unit having an operation lever operable in 

a lateral direction and a forward-backward direction 
to the player and for outputting a signal in accor 
dance with the operation of the operation lever by the 
player, Said first input unit having a terminal end 
which is movable free of attachment thereof to a 
remainder of the fishing game System; and 

a Second input unit having a handle arranged on the 
operation lever rotatably operable about an axial line 
in the lateral direction and for Outputting a Signal in 
accordance with the operation of the handle, the 
operation lever comprising a lever axis vertically 
passing through a control panel detachably provided 
on the frame at a position lower than the display 
device and a grip arranged at an upper portion of the 
lever axis, the lever axis comprising, at a lower end 
portion thereof, a Supporting and detecting mecha 
nism for Supporting the lever axis in a manner 
operable in the lateral direction and the forward 
backward direction and for outputting an operation 
Signal in accordance with the operation of the lever 
axis, the Supporting and detecting mechanism being 
provided at a position under the control panel, the 
grip comprising a hollow housing, the handle of the 
Second input unit being rotatably Supported by the 
housing. 

21. An input device for a game System comprising a 
frame, a display device attached to the frame and a control 
panel detachably provided on the frame at a position lower 
than the display device, the input device comprising: 

a first input unit having an operation lever operable in a 
lateral direction and a forward-backward direction to a 
player and for outputting a signal in accordance with an 
operation of the operation lever, Said first input unit 
having a terminal end which is movable free of attach 
ment thereof to the game System; and 

a Second input unit having a handle arranged on the 
operation lever rotatably operable about an axial line in 
the lateral direction and for Outputting a signal in 
accordance with an operation of the handle, the opera 
tion lever comprising a lever axis vertically passing 
through a control panel detachably provided on the 
frame at a position lower than the display device and a 
grip arranged at an upper portion of the lever axis, the 
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lever axis comprising, at a lower end portion thereof, a being provided at a position under the control panel, the 
Supporting and detecting mechanism for Supporting the grip comprising a hollow housing, the handle of the 
lever axis in a manner operable in the lateral direction Second input unit being rotatably Supported by the 
and the forward-backward direction and for outputting housing. 
an operation Signal in accordance with the operation of 5 
the lever axis, the Supporting and detecting mechanism k . . . . 
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