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Description

[0001] The present invention relates to an information processing unit capable of displaying a processing state of
information, a display method for the information processing unit, a program for the same, a recording medium for
recording therein the program, and a reproducing unit.
[0002] There has been known a method for playing music in which a player called disk jockey (DJ) plays music such
as dance music using a record player as a reproducing unit.
[0003] The disk jockey plays dance music or the like by controlling, with his or her hand, rotation of a phonerecord
turning on a turn table to start or stop replay of a music piece, replay the same phrase in repetition and jump to a position
from which replay should be started.
[0004] In the repetitive reproduction or in reproduction by jumping to a desired reproducing position, a tape or the like
is adhered to a specified position on a label surface of a record disk as a marker. During reproduction, the disk jockey
visually monitors this marker and carries out repetitive reproduction or reproduction from a desired position by controlling
rotation of the record disk with his or her hand to match a position of a needle for reproduction with a position of this marker.
[0005] In the case where a tape or the like is adhered on a label surface of a record disk to use it as a marker as
described above, since the marker rotates in association with rotation of the record disk, it is difficult to recognize the
marker’s position.
[0006] Especially, when there are a plurality of markers, it is difficult to recognize the relative positions of the markers,
which makes it difficult to recognize a desired marker when it is tried to carry out repetitive reproduction or reproduction
from the desired position based on a particular one among the markers.
[0007] US-A-5701282, which is used for the two-part form delimitation, discloses an information processing unit which
reads information recorded on a recording medium and recognises position instruction data thereon.
[0008] A main object of the present invention is to provide an information processing unit capable of accurately rec-
ognizing an instructed position; a display method for the information processing unit, a program for the same, a recording
medium for recording therein the program, and a reproducing unit.
[0009] According to the present invention, there is provided an information processing unit comprising:

a reading section for reading information recorded in a recording medium;
an information processing section for processing the information read by this reading section; and
a positional instruction recognizing section for recognizing an instruction for a prespecified position in said information;
characterised by
a change instruction recognizing section recognizing a change instruction to change a reproducing position of the
information of the information processing section, the change instruction being recognized by a rotary operation on
the change instruction recognising section;
a processing control section for changing the reproducing position of the information processing section when the
change instruction is recognized by the change instruction recognizing section, and
a display section for displaying an instructed position corresponding to the instructed information on a virtual orbit
simulating a movement of the recording medium along the rotary operation direction of the change instruction when
the positional instruction is recognized by the positional instruction recognizing section.

[0010] According to the present invention, there is also provided a display method for an information processing unit
the method comprising the steps of:

reading information recorded in a recording medium;
processing the read information; and
recognizing an instruction for a prespecified position in said information; characterised by
recognizing a change instruction to change a reproducing position of the information of the information processing
section, the change instruction being recognized by a rotary operation on a change instruction recognising section;
changing the reproducing position of the information processing section when the change instruction is recognized,
and
displaying an instructed position corresponding to the instructed information on a virtual orbit simulating a movement
of the recording medium along the rotary operation direction when the positional instruction is recognized.

[0011] The display program for the information processing unit according to the present invention is developed from
the information processing unit according to the present invention described above, and makes a computing section
execute the display method for the information processing unit according to the present invention.
[0012] The recording medium for recording therein the display program for the information processing unit according
to the present invention records therein the display program for the information processing unit according to the present
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invention described above so that the program can be read by the computing section.
[0013] The reproducing unit according to the present invention comprises the information processing unit according
to the present invention and a reproducing unit for fetching and reproducing information processed by the information
processing unit.
[0014] In the Drawings:

Fig. 1 is a flat view an information reproducing unit as an reproducing unit according to an embodiment of the present
invention;
Fig. 2 is a view showing general configuration of a reproducing state display section of a display section in the
embodiment;
Fig. 3 is a block diagram showing control structure of the information reprocucing unit in the embodiment;
Fig. 4A, Fig. 4B. and Fig. 4C are views each showing configuration of a ring memory of a recording section in the
embodiment;
Fig. 5 is a flow chart illustrating operations for displaying a reproducing position and a cue point in the information
reproducing unit in the embodiment;
Fig. 6 is a flow chart illustrating operations for changing the reproducing state of the information reproducing unit in
the embodiment; and
Fig. 7 is a view showing a variant of the embodiment.

[0015] An embodiment of the present invention is described with reference to the drawings hereunder.

[Configuration of the reproducing unit]

[0016] Fig. 1 is a flat view showing an information reproducing unit according to the present invention. In Fig. 1,
designated at the reference numeral 1 an information reproducing unit and at 100 an operating panel which is used for
manipulation of the information reproducing unit 1 by a user and the like. This information reproducing unit 1 has a
substantially cubic form and fetches data recorded in a recording medium such as CD or DVD (optical disk) to replay.
This information reproducing unit 1, as shown in Fig. 1, has a loading slot 1A to insert an optical disk at one side thereof
(Fig. 1, bottom at the center) On the other side of the loading slot 1A (Fig. 1. top at the center), a power button 1B is
equipped in order to switch on or off the information reproducing unit 1.
[0017] Although not illustrated specifically, when the user and the like inserts the optical disk into the loading slot 1A,
an auto-loading mechanism would be activated. The optical disk is then delivered to a prespecified clamp position by
this auto-loading mechanism to be loaded into a hub section in a driving shaft of a spindle motor. In this state, by operating
the operating panel 100, the spindle motor starts to rotate in a prespecified direction while a pick-up of a reading section
10 described hereinafter reads the data to be reproduced recorded in the optical disk. The read reproduced data is
processed to output as the sounds.
[0018] By operating the operating panel 100, the auto-loading mechanism becomes unloading state, so that the optical
disk in the clamp position is delivered to outside of the loading slot 1A.
[0019] The operating panel 100 comprises the operational instruction section 110 which recognizes the operation
done by the user to send an operation signal to a control section 50 described hereinafter; the reproducing state changing
section 120 as a change instruction recognizing section which outputs an operation signal for changing the reproducing
state to a control section 50 described hereinafter; and a display section 130 which displays the reproducing state in the
information reproducing unit 1.
[0020] The operational instruction section 110 comprises various types of operating buttons. The operating buttons
include, as main ones, an eject button 111, a mode adjusting section 112, a tempo adjusting section 113, a cue/loop
button 114, a quick return button 115, a search button 116, a cue button 117, a replay/stop button 118, and a loop
operating section 119.
[0021] Of these, the mode adjusting section 112 comprises a jog mode button 112A which switches the operation
mode of the information reproducing unit 1, and a speed adjusting section 112B which raises or reduces the replaying
speed at the time of starting or stopping of replaying when the jog mode button 112A is turned ON.
[0022] The jog mode button 112A switches the reproducing mode by a touch sensor 121 of the reproducing state
changing section 120 described hereinafter. When the jog mode button 112A is pressed down (ON state), an operation
signal indicating that operations of the information reproducing unit 1 with the touch sensor 121 are enabled is outputted.
When the jog mode button 112A is OFF, an operation signal indicating that operations of the information reproducing
unit 1 with the touch sensor 121 is inhibited is outputted.
[0023] The speed adjusting section 112B is rotatably provided so that the start-up speed for reproduction and the
reduction speed in the reproduction stopping step can be changed when a rotating operation is performed by the user
or the like.
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[0024] The tempo adjusting section 113 variably sets the tempo of the reproduced sounds. This tempo adjusting
section 113 is provided so that it can move up and down, and comprises a temp adjusting control 113A which variably
sets the reproduced sound tempo within a prespecified range; a master tempo button 113B which variably sets the
speed of the reproduced sounds without changing the tone thereof; and a tempo range switching button 113C which
variably sets the range of the tempo adjusting control 113A.
[0025] A cue/loop button 114 is connected, for instance, to an external recording medium such as a memory card,
and outputs operation signals according to the instructions for recording data at a cue point or at a loop point for each
optical disk when the user pressed the button. Because of this configuration, the cue/loop button 114 has a memory
button 114A which outputs the operation signals based on the instruction for recording data at the cue point or the loop
point for each optical disk, and a call button 114B which selects either the cue point or the loop point for each optical
disk reproduced in the external recording medium.
[0026] The quick return button 115 selects the processing details for changing the reproducing state in the reproducing
state changing section 120. For instance, the quick return button 115 selects at least either one of the processing
followings; termination /start of the processing for reproduced data, and change of a reproduction position for reproduced
data.
[0027] In this embodiment, the quick return button 115 selects the processing details as described hereunder. The
following description assumes the case where the aforesaid jog mode button 112A is ON.
[0028] When the quick return button 115 is OFF, the quick return button 115 selects the processing for terminating or
starting reproduction of data. Namely an operator stops or starts reproduction of data by pressing or touching the touch
sensor 121 of the reproducing state changing section 120 described hereinafter.
[0029] While the quick return button 115 is ON, the quick return button 115 selects the processing for changing the
reproducing position to a cue point. Namely, the player moves the reproducing position of data to the cue point by
pressing or touching the touch sensor 121 of the reproducing state changing section 120 described hereinafter.
[0030] The aforesaid jog mode button 112A and the quick return button 115 set both of the processing for changing
a reproducing position of the reproduced data backward and forward (details are described hereinafter), and the process-
ing for changing a reproducing position of the reproduced data to the cue point described hereinafter.
[0031] In this embodiment, the jog mode button 112A and the quick return button 115 set the processing details as
follows.
[0032] When both of the jog mode button 112A and the quick return button 115 are ON, they set both of the aforesaid
processing details for changing the reproducing position to the cue point, and the processing details for changing the
processing position of the reproduced data backward and forward. Namely, they set both the processing details for
changing a reproducing position of the reproduced data and also the processing details for moving the processing
position of the reproduced data forward or backward according to an operating range detected in an angular speed
detecting element 120A of the reproducing state changing section 120 described hereinafter. More specifically, the
player moves the reproducing position of the reproduced data to the cue point by pressing or touching the touch sensor
121 of the reproducing state changing section 120 described hereinafter. Furthermore, when the player performs the
rotating operation at the touch sensor 121 while pressing or touching the touch sensor 121, the angular speed detecting
element 120A detects the operating range, and then the backward and forward movement of the reproducing position
of the reproduced data is carried out according to the operating range.
[0033] When either the jog mode button 112A or the quick return button 115 is OFF, the aforesaid processing details
for changing the reproducing position of the reproduced data to the cue point, and the processing details for changing
the reproducing position of the reproduced data backward and forward are not set.
[0034] The cue button 117 is mainly used to register a cue point as a prespecified position and outputs an operation
signal based on the instructions for the prespecified cut point when this cue button 117 is pressed down by the user
during temporary stop of an optical disk..
[0035] The loop operating section 119 repeatedly reproduces the reproduced data and comprises a loop in / real time
cue button 119A, a loop out / out adjust button119B, a re-loop / exit button 119C, and a time-mode / auto-cue switch
button 119D.
[0036] The loop in / real time cue button 119A outputs an operation signal based on the instructions for the starting
point during the repeated reproduction when the button 119A is pressed down by the user while the reproduced data is
reproduced.
[0037] The loop out / out adjust button119B outputs an operation signal based on the instructions for the ending point
during the repeated reproduction when the button 119B is pressed down by the user operation while the reproduced
data is reproduced.
[0038] The re-loop/ exit button 119C outputs an operation signal based on the instruction for repeated reproduction
of the reproduced data within the period instructed with the loop in / real time cue button 119A and the loop out / out
adjust button119B when the button 119C is pressed by the user.
[0039] The time-mode / auto-cue switch button 119D automatically sets to skip mute parts at the starting position of
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the reproduced data when the button 119D is ON.
[0040] The reproducing state changing section 120 is rotatably provided at a substantially central position of the
operating panel 100, has a substantially disk-like form, and variably sets the reproducing state when obtaining and
reproducing the reproduced data recorded in the optical disk. The reproducing state changing section 120 comprises
the touch sensor 121 and a jog dial circumference section 122. The reproducing state changing section 120 also comprises
the angular speed detecting element 120A (Fig. 3) for detecting an operating range (a rotating direction, a rotating speed
and number of rotations) by the rotating operation.
[0041] The touch sensor 121 is provided inside of the reproducing state changing section 120 and has a substantially
plate-shaped form. The touch sensor 121 detects whether it is touched or pressed by the user and the like. For instance,
the touch sensor 121 comprises a sheet-formed pressure sensor. When the touch sensor 121 is pressed or touched,
the touch sensor 121 recognizes an instruction for changing the reproducing state of the optical disk and outputs an
operation signal.
[0042] The jog dial circumference section 122 is provided at the circumference of the reproducing state changing
section 120 and has a substantially plate-shaped form. The jog dial circumference section 122 has multiple concave
portions to help execution of the rotating operation.
[0043] The reproducing state changing section 120 recognizes the instruction for changing the reproducing state of
the optical disk and outputs an operation signal by detecting that the touch sensor 121 is touched or pressed, or that
the touch sensor 121 or the jog dial circumference section 122 is rotated.
[0044] The display section 130 comprises a reproducing information display section 131 for displaying various infor-
mation regarding the reproduced data, and a reproducing state display section 132 for displaying the reproducing state
of the reproduced data under the control of the control section 50 described hereinafter.
[0045] The reproducing information display section 131 comprises a color liquid crystal display unit having a substan-
tially rectangular form and provides prespecified displays under the control of the control section 50 described hereinafter.
For instance, the reproducing information display section 131 displays the reproduction time frame of the reproduced
data during the reproduction, a title of the reproduced piece, a track number of the reproduced piece, and a tempo of
the entire reproduced piece.
[0046] The reproducing state display section 132 locates inside of the touch sensor 121 belonging to the reproducing
state changing section 120 and displays the reproducing state of the reproduced data. Figure 2 shows the general
configurations of the reproducing state display section 132. The reproducing state display section 132 comprises, as
shown in Fig. 2, a disk-shaped color liquid crystal displays. The reproducing state display section 132 comprises a
reproducing position display section 132A, a cue point position display section 132B, a sound memory display section
132C, a jog touch detecting display section 132D and a mode display section 132E
[0047] The reproducing position display section 132A is provided at the circumference area of the reproducing state
display section 132 and slender fan-shaped light emitting elements are arrayed along a circular virtual orbit. The repro-
ducing position display section 132A displays a reproducing position of an optical disk by lightening the light emitting
elements in correspondence to a rotating speed of the analog record. The reproducing position repeatedly moves along
with the circular virtual orbit at the same speed as that of an analog record which generally rotates 33 times per minute.
Therefore, also the reproducing position repeatedly rotates at the rotating speed of 60/33 seconds per one rotation.
[0048] The cue point position display section 132B is provided inside the reproducing position display section 132A
and the slender fan-shaped light emitting elements are arrayed along a circular virtual orbit thereof like in the reproducing
position display section 132A. The cue point position display section 132B displays the cue point position when the cue
button 117 of the aforesaid operational instruction section 110 is pressed down by the user.
[0049] The sound memory display section 132C displays by blinking, when the read data is defective due to scratches
or the like in the optical disk and a volume of the data recorded in the ring memory 41 of the recording section 40
described hereinafter becomes smaller as compared to a prespecified level, the defective state.
[0050] The mode display section 132E has a substantially disk-shaped form and is provided at the center of the
reproducing state display section 132, and provides displays when the operation mode in the mode adjusting section
112 of the operational instruction section 110 is the jog mode.
[0051] The jog touch detecting display section 132D is provided at the circumference area of the mode display section
132E and wide fan-shaped light emitting elements are arrayed in a circular form. The jog touch detecting display section
132D provides specified displays when the touch sensor 121 of the reproducing state changing section 120 is pressed
or touched with a prespecified pressure by the user and the like.

[Control Structure of the Information Reproducing Unit]

[0052] Control structure of the information reproducing unit 1 is now described hereunder. Fig. 3 is a block diagram
illustrating the control structure of the information reproducing unit 1. The information reproducing unit 1 comprises, as
shown in Fig. 3, the operating panel 100 as described above, a reading section 10, a DSP (Digital Signal Processor) 20
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as an information processing section, a reproducing section 30, a recording section 40, and a control section 50. The
reading section 10, DSP 20, the control section 50, reproducing state display section 120 of the operating panel 100
forms the information processing unit 2 according to the present invention.
[0053] The reproduced data recorded with a prespecified format and sub-code data as positional information relating
to a position of the reproduced data thereof are recorded in the optical disk.
[0054] The reading section 10 is loaded through a loading slot 1A under the control of the control section 50 to read
the data recorded in the optical disk loaded at a prespecified position and execute predefined decoding processing. The
decoded data is sent to the DSP 20.
[0055] Although not shown in the figure, this reading section 10 comprises a spindle motor for rotating the optical disk
in a prespecified direction, a pick-up for outputting an operation signal by optically reading data recorded in the optical
disk, a servo mechanism for reciprocally moving the pick-up in the radial direction of the optical disk to read the data,
and a decoding section for subjecting a read signal outputted from the pick-up to prespecified processing for decoding
to output a data signal.
[0056] The DSP 20 receives the data signal outputted from the reading section 10 to produce pack data comprising
sub-code data and reproduced data correlated to each other. The DSP 20 outputs the pack data to the recording section
40. The DSP 20 reads out, under the control of the control section 50, the pack data recorded in the recording section
40 and processes so that the data can be reproduced according to the necessity. The DSP 20 comprises a data input
section 21 which receives a data signal and writes the data in the recording section 40, and a data output section 22
which reads out data recorded in the recording section 40 and outputs the data.
[0057] The data input section 21 comprises an input buffer circuit 21A; a pack data producing section 21B; a data
write section 21C; and a write address controller 21D.
[0058] The input buffer circuit 21A receives the data signals outputted from the reading section 10 and outputs the
data to the pack data producing section 21B.
[0059] The pack data producing section 21B produces, as shown in the Fig. 4A, the pack data comprising sub-code
data and reproduced data corresponding to the sub-code data from the data fetched from the input buffer circuit 21A.
Namely the pack data producing section detects information indicating a passed tracking time for the reproduced data
and correlates the reproduced data corresponding to the detected information with the sub-code data to produce the
pack data. The produced pack data is sent to the data write section 21C.
[0060] The write address controller 21D receives a control signal from the control section 50 and sets a write address
of the recording section 40 corresponding to the control signal. The write address controller 21D comprises the write
data address controller for a ring memory not shown for setting a write address in the ring memory 41 of the recording
section 40, and a data address controller for the cue memory not shown for setting a white address of the cue memory
42 in the recording section 40 described hereafter.
[0061] The data write section 21C writes, based on the write address set by the write address controller 21D, the pack
data fetched from the pack data producing section 21B into the corresponding address in the recording section 40.
[0062] The data output section 22 comprises a read address controller 22E, a data read section 22D, a pack data
separating section 22C, an output speed adjusting section 22B and an output buffer circuit 22A.
[0063] The read address controller 22E receives a control signal from the control section 50 and sets the write address
of the recording section 40 corresponding to the aforesaid control signal. The read address controller 22E sets, like the
write address controller 21D, write addresses of the ring memory 41 and the cue memory 42 described hereafter in the
recording section 40 based on the control signal from the control section 50.
[0064] The data read section 22D reads out the pack data from the corresponding address in the recording section
40 based on the read address set in the read address controller 22E. This readout pack data is sent to the pack data
separating section 22C.
[0065] The pack data separating section 22C fetches the pack data read out in the data read section 22D and divides
the pack data into reproduced data and sub-code data. The pack data separating section 22C outputs the reproduced
data to the output speed adjusting section 22B and also outputs the sub-code data to the control section 50.
[0066] The output speed adjusting section 22B adjusts the output speed of the reproduced data read out as described
above in correspondence to a control signal from the control section 50. For instance, the output speed adjusting section
22B adjusts the output speed of the reproduced data by receiving a control signal corresponding to the rotational speed
from the control section 50 when the reproducing state changing section 120 of the operating panel 100 is rotated. The
output speed adjusting section 112B also adjusts the start-up speed for data reproduction and speed reduction rate in
the step of terminating the reduction by receiving a control signal corresponding to an adjustment rate set in the speed
adjustment section 112B of the operating panel 100 from the control section 50.
[0067] The output buffer circuit 22A fetches the reproduced data according to the output speed adjusted by the output
speed adjusting section 22B. The output buffer circuit 22A outputs the fetched reproduced data to the reproducing section
30.
[0068] The reproducing section 30 outputs the reproduced data outputted from the DSP 20 as voices and sounds.
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For instance, the reproducing section 30 may comprise a DAC (Digital Analog Converter) for subjecting the reproduced
data outputted from the DSP 20 to digital/analog conversion and outputting the converted data as a sound signal, an
amplifier (AMP) for amplifying the sound signal from the DAC, and a speaker for outputting the sound signal amplified
by the AMP as voices and sounds.
[0069] The recording section 40 comprises, for instance, a SDRAM and records the pack data outputted from the data
write section 21C of the DSP 20. The recording section 40 comprises a ring memory 41 and a cue memory.
[0070] In the ring memory 41, as shown in the Fig. 4B, a front area F and main memory area M are arranged in the
data storage area from the logical forward address AFW to the logical backward address ABW.
[0071] The front area F consists of two sub-areas FA and FB each storing a pieces of pack data therein respectively.
Also the rear area R consists of two sub-areas RA and RB each storing therein n pieces of pack data respectively as in
the front area F. The main memory area M has a storage capacity enough to store a prespecified number of pack data
therein.
[0072] The ring memory 41 is based on a substantially ring-shaped logical structure realized by linking adjoining front
area F and rear area R with the main memory area M by treating the logical forward address AFW and the logical
backward address ABW as an endless one in which the former is linked to the latter as shown in Fig. 4C.
[0073] The cue memory 42 records the pack data (Fig. 4A) corresponding to the cue points in response to an operation
signal generated when the user presses the cue button 117 of the operational instruction section 110. More specifically,
the cue memory 42 records the pack data corresponding to the cue point and those present in front of and at the back
of the aforesaid pack data. Herein it is defined that the front is the direction toward the logical forward address AFW and
the back is the direction toward the logical backward address ABW when viewed from a particular address in the ring
memory 41.
[0074] The control section 50 controls operations of the entire information reproducing unit 1. The control section 50
comprises a CPU (Central Processing Unit), reads a control program stored in a ROM or the like not shown, and executes
the program. The control section 50 outputs control signals to each component of the information reproducing unit 1
and also outputs or receives data. Although not shown in the figures, the control section 50 comprises a CPU, a ROM,
a RAM, I/O devices and a bus line connecting the components to each other. The control section 50 is electrically
connected, as shown in Fig. 3, to each component of the operating panel 100, and controls the DSP20, the reading
section 10, and the display section 130 of the operating panel 100 according to operation signals sent from each of the
components. The control section 50 comprises an operational instruction recognizing section 51, a reproduction control
section 52, a read control section 53, and a display control section 54.
[0075] The operational instruction recognizing section 51 detects an operation signal outputted from the reproducing
state changing section 120 as well as from the operational instruction section 110 of the operating panel 100 and
recognizes operational instructions corresponding to the operation signals. The operational instruction recognizing sec-
tion 51 outputs signals corresponding to the operational instructions to each component of the control section 50.
[0076] For instance, the operational instruction recognizing section 51 recognizes the operational instructions as
follows.
[0077] When the operational instruction recognizing section 51 detects an operation signal outputted from the repro-
ducing state changing section 120, the operational instruction recognizing section 51 recognizes the operational instruc-
tion based on the state (ON or OFF) of the jog mode button 112A and the quick return button 115 in the operational
instruction section 110.
[0078] More specifically, when both of the jog mode button 112A and the quick return button 115 are OFF, the oper-
ational instruction recognizing section 51 recognizes the state as an operational instruction for changing the reproduction
speed when reproducing the reproduced data based on an operating range detected by the angular speed detecting
element 120A of the reproducing state changing section 120.
[0079] When the jog mode button 112A is ON and the quick return button 115 is OFF, the operational instruction
recognizing section 51 recognizes the state as an operational instruction for stopping or starting the processing for the
data reproduction.
[0080] When the operational instruction recognizing section 51 recognizes the operating range detected by the angular
speed detecting element 120A of the reproducing state changing section 120, the operational instruction recognizing
section 51 recognizes the state as an operational instruction for moving the reproducing position of the reproduced data
forward or backward according to the operating range.
[0081] When the jog mode button 112A is ON and the quick return button 115 is ON, the operational instruction
recognizing section 51 recognizes the state as an operational instruction for reading out the pack data recorded in the
cue memory 42.
[0082] When the operational instruction recognizing section 51 recognizes the operating range detected by the angular
speed detecting element 120A of the reproducing state changing section 120, the operational instruction recognizing
section 51 recognizes the state as an operational instruction for moving the reproducing position (the cue point) of the
reproduced data backward or forward.
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[0083] When the operational instruction recognizing section 1 detects an operation signal outputted from the cue
button 117 of the operational instruction section 110, the operational instruction recognizing section 51 recognizes it as
an operational instruction for registering the cue point. Namely, the operational instruction recognizing section 51 cor-
responds to the positional instruction recognizing section in the present invention.
[0084] The reproduction control section 52 controls operations of the DSP 20 to execute the processing for reproducing
the data recorded in the optical disk. The reproduction control section 52 comprises a data write control section 52A
and a data read control section 52B.
[0085] The data write control section 52A controls a writing volume when writing the pack data from the DSP 20 in
the recording section 40 with a program stored in a ROM or the like not shown in the figure, or in response to an output
signal from the operational instruction recognizing section 51. The data write control section 52A comprises a ring
memory write control section 52A1 and a cue memory write control section 52A2.
[0086] The ring memory write control section 52A1 outputs a control signal corresponding to a write address in a write
address controller 21D of the DSP 20. The write address controller 21D sets a prespecified write address, and the data
write section 21C outputs, based on the set write address, the produced pack data to the ring memory 41 of the recording
section 40.
[0087] The cue memory write control section 52A2 sets a cue point according to an output signal from the operational
instruction recognizing section 51 and outputs a control signal corresponding to the cue point to the write address
controller 21D of DSP20. The write address controller 21 D sets a prespecified write address, and the data write section
21C outputs, based on the set write address, the pack data corresponding to the cue point to the cue memory 42 of the
recording section 40. The cue memory write control section 52A2 outputs a control signal so that also the pack data in
front of and at the back of the pack data corresponding to the cue point are outputted to the cue memory 42.
[0088] The data read control section 52B outputs a control signal, based on a program recorded in the ROM and the
like not shown in the figure, or in response to an output signal from the operational instruction recognizing section 51,
to the DSP 20. The data read control section 52B comprises a ring memory read control section 52B1 for making DSP20
read out the pack data from a prespecified address in the ring memory 41, and the cue memory read control section
52B2 for making the DSP20 read out the pack data from a prespecified address in the cue memory 42.
[0089] For example, the data read control section 52B fetches, as output signals from the operational instruction
recognizing section 52, an output signal for changing the reproduction speed, an output signal for stopping or starting
reproduction of the reproduced data, an output signal for moving the reproducing position of the reproduced data forward
or backward, an output signal for reading out the pack data recorded in the cue memory 42, and an output signal for
registering a cue point.
[0090] When the ring memory read control section 52B 1 receives an output signal for changing the reproduction
speed from the operational instruction recognizing section 51, the ring memory read control section 52B 1 outputs a
control signal to the output speed adjusting section 22B of the DSP 20 in response to the operating range (rotating
direction, rotating speed, and number of rotations) detected by the angular speed detecting element 120A of the repro-
ducing state changing section 120. The output speed adjusting section 22B adjusts the reproducing speed according
to the control signal.
[0091] Namely, when the jog mode button 112A is OFF and the quick return button 115 is OFF, if a rotating operation
of the reproducing state changing section 120 is carried out by the user the like, a change occurs in the tone of the
sounds reproduced by the speaker or the head phone in response to the rotating speed. When the jog dial circumference
section 122 is rotated, the reproduction speed is changed according to the rotating speed regardless of the state of the
jog mode button 112 and the quick return button 115.
[0092] The output signal for changing the reduction speed is generated not only according to the rotating operation
of the reproducing state changing section 120, but also to acceleration of deceleration of the reproduction speed set in
the speed adjusting section 112B. In this case, the data read control section 52B outputs a control signal to the output
speed adjusting section 22B of DSP20. The output speed adjusting section 22B adjusts the start-up speed of reproduction
and a speed reduction rate in termination of the reproduction in response to the control signal.
[0093] When the ring memory read control section 52B1 fetches an output signal for stopping or starting the processing
of the reproduced data from the operational instruction recognizing section 51, the output buffer circuit 22a outputs a
control signal. Then the output buffer circuit 22A stops or starts output of the reproduction data in response to the control
signal.
[0094] When the jog mode button 112A is ON and the quick return button 115 is OFF, if the touch sensor 121 is
pressed or touched by the user during the reproduction of the data, the reproduction of the reproduced data is stopped.
When the pressing down or the touching operation is released, the reproduction of the reproduced data is restarted.
Reproduction of reproduced data can also be stopped or restarted also by operating the reproduce/stop button 118.
[0095] When the ring memory read control section 52B 1 receives from the operational instruction recognizing section
51 an output signal for moving the reproducing position of the reproduced data forward or backward, the ring memory
read control section 52B1 outputs a control signal to the read address controller 22E of DSP 20 according to an operating
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range (rotating direction, rotating speed and number of rotations) detected by the angular speed detecting element 120A
of the reproducing state changing section 120. The data read section 22D of the DSP 20 reads out, based on the read
address set in the read address controller 22E, the pack data recorded in the ring memory 41, and the reproduced data
is subjected to forward reproduction or reverse reproduction.
[0096] When the touch sensor 121 is rotated while the touch sensor 121 is pressed or touched and reproduction of
the reproduced data is stopped, the reproducing position of the reproduced data is changed forward or backward ac-
cording to an operating range (rotating direction, rotating speed, and a number of rotations). For instance, when the
touch sensor 121 is rotated in the regular direction or in the reverse direction, the reproducing direction is switched
between the forward direction and the reverse direction, and the so-called scratch sounds (like "bang" or "squeak") are
generated.
[0097] When the cue memory read control section 52B2 fetches an output signal for reading out the pack data recorded
in the cue memory 42 from the operational instruction recognizing section 51, the cue memory read control section 52B2
outputs a control signal corresponding to the read address to the read address controller 22E. The read address controller
22E then sets the read address corresponding to the controls signal. The data read section 22D reads out the pack data
from the address corresponding to the cue memory 42 based on the read address set in the read address controller 22E.
[0098] Namely when the jog mode button is ON and also the quick return button is ON with the reproduction of the
reproduced data stopped, if the touch sensor 121 is pressed down or touched by the user, the reproducing position of
the reproduced data is changed to the cue point.
[0099] When the cue memory read control section 52B2 fetches from the operational instruction recognizing section
51 an output signal for changing the reproducing position of the reproduced data forward or backward, the cue memory
read control section 52B2 carries out forward reproduction or reverse reproduction according to an operating range (an
operating direction, an operating speed or a number of rotations) detected by the angular speed detecting element 120A
of the reproducing state changing section 120. Namely the pack data in front of and at the back of the cue point is read
out and reproduced from the cue memory 42.
[0100] The read control section 53 controls operations of the reading section 10 so that the recorded information is
read by the reading section 10 from an appropriate position of the optical disk. Further the reading section 10 detects a
data volume of the pack data recorded in the ring memory 41 of the recording section 40, and outputs a control signal
to the reading section 10 to update the pack data when a data volume of the pack data becomes smaller. Namely, when
the reading section 10 receives the control signal, the reading section 10 reads out data for updating from the optical
disk by moving the pick-up. After the prespecified decode processing is carried out, the reading section 10 outputs the
read data to the reproducing section 30 to generate new pack data and have the pack data stored in the ring memory 41.
[0101] Further, when the pack data read is read out by the cue memory read control section 52B2 of the data read
control section 52B, the read control section 53 controls the reading section 10 so that information near the cue point is
read out from the optical disk.
[0102] The display control section 54 fetches sub-code data which successively outputted from the pack data separating
section 22C of the DSP 20, and make the display section 130 display the sub-code data in a prespecified format. In
particular, as the display control, the reproducing state display section 132 in the display section 130 executes the
prespecified processing for computing based on the fetched sub-code data to calculate the reproducing position to
provide displays at prespecified positions of the reproducing position display section 132A and the cue point position
display section 132B based on the reproducing position data.
[0103] Namely the reproducing state display section 132 of the display section 130 and the display control section 54
forms the display section according to the present invention.

[Operations of the Information Reproducing Unit]

[0104] Operations of the information reproducing unit 1 are now explained with reference to Fig. 5 and Fig. 6. Fig. 5
is a flow chart illustrating operations for displaying a reproducing position and a cue point in the information reproducing
unit 1. Fig. 6 is a flow chart illustrating operations of the information reproducing unit 1 for changing the reproducing
state. Description is made, in relation to Fig. 6, for the playing method, as a specific example, in which the reproducing
position is returned to the cue point during reproduction and scratching is performed at the cue point. Also the case is
assumed that the jog mode button 112A is ON.
[0105] The scratching is performed by repeatedly switching the reproducing direction between the forward direction
and the reverse direction to generate the so-called scratch sounds (like "bang" or "squeak").
[0106] At first, the operations of the information reproducing unit 1 for displaying a reproducing position and a cue
point are explained with reference to Fig. 1, Fig. 3 and the flow chart shown in Fig. 5.
[0107] When the reading section 10 reads out the data recorded in the optical disk and outputs a data signal to the
DSP20, the DSP20 processes the data so that the data can be reproduced. While the processing by the DSP20 is being
carried out, the display control section 54 successively fetches sub-code data from the pack data separating section
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22C of the DSP20 (step S1).
[0108] After the step S1 is carried out, the display control section 54 executes the prespecified processing for computing
the reproducing position data based on the fetched sub-code data (step S2). The method as described below may be
employed for the processing above.
[0109] Namely, the display control section 54 calculates a total number of frames reproduced from a point of time
when the reproduction of music or the like is started until the current tracking time from the fetched sub-code data. More
specifically, the display control section 54 detects the time information included in the fetched sub-code data, such as
minute (min), second (sec), and a number of frames (Fn) to calculate a total number of frames by the equation shown
below; 

Then, the total number of frames is divided by a coefficient K to obtain an odd A indicating the current reproducing position.
[0110] The coefficient K is a preset value defined for each optical disk. In case of a CD, the coefficient K is set to 135
because the number of frames per second is 75 and a rotating speed of the analog record player is 33 rpm (0.55 turn
per second).
[0111] After the reproducing position data is computed in step S2, the display control section 54 displays the reproducing
position by lightening the light emitting element at a position corresponding to the current reproducing position data
which is displayed in the clockwise direction from the top central position (corresponding to twelve o’clock in a case of
a clock) of the reproducing position display section 132A of the reproducing state display section 132 as a reference
point (Step 3). As the reproducing position data changes in succession during reproduction, the light emitting elements
light up in succession in the clockwise direction, and it seems that something lightening rotates along a substantially
circular virtual orbit on the reproducing position display section 132A.
[0112] When the cue button 117 of the operational instruction section 110 is pressed down by the user (Fig. 1), the
operational instruction recognizing section 51 detects an operation signal in response to the operation for pressing. Then
the operational instruction recognizing section 51 recognizes the instruction for a cue point corresponding to the operation
signal (Step4).
[0113] When the operational instruction recognizing section 51 recognizes the instruction for the cur point in step S4,
the operational instruction recognizing section 51 outputs an output signal to the display control section 54. The display
control section 54 determines that the reproducing position data calculated at the point of time when the output signal
is detected is the cur point data (step S5).
[0114] The display control section 54 then displays the cue point by lightening the light emitting element at a position
away from the top central position (corresponding to twelve o’clock) as the reference point on the cur point display section
(Fig. 2) to display the cue point (step S6).
[0115] The operation for changing the reproducing state of the information reproducing unit 1 is now explained with
reference to Fig. 1, Fig. 3 and the flowchart shown in Fig. 6. It is assumed herein that the pack data corresponding to
the cue point is recorded in the cue memory 42, for instance, in step S4.
[0116] While the DSP20 is reproducing the data signal from the reading section 10, the operational instruction recog-
nizing section 51 of the control section 50 judges whether the touch sensor 121 of the reproducing state changing section
120 is pressed down by the user operation with a prespecified pressure or not (step S11). Namely the operational
instruction recognizing section 51 judges whether the touch sensor 121 is pressed down by the user and an operation
signal generated in response to this touching operation has been detected or not. When it is determined that the touch
sensor 121 has not been pressed with a prespecified pressure, namely in the case of "NO", the operation for changing
the reproducing state is terminated. Therefore the reproducing state of the DSP 20 is not changed and continues as it is.
[0117] When it is determined as "YES" in step S11, the operational instruction recognizing section 51 further judges
whether the quick return button 115 (Fig. 1) of the operational instruction section 110 is ON or not (step S12). Namely,
the operational instruction recognizing section 51 judges whether the contents of the operational instruction generated
in response to the operation of pressing the touch sensor 121 is to stop or start the processing for data reproduction, or
to change the reproducing position.
[0118] When it is determined as "YES" in step S12, namely when it is determined that the contents of the operational
instruction generated in response to the cue operation of pressing the touch sensor 121 is to change the reproducing
position, the operational instruction recognizing section 51 outputs to the cue memory read control section 52B2 an
output signal for reading out the pack data recorded in the cue memory 42. Then the cue memory read control section
52B2 outputs a control signal to the DSP 20. Subsequently, DSP20 stops the processing for data reproduction, and
provides controls so that the pack data is read out from the cue memory 42 (step S13).
[0119] After the step S13, the operational instruction recognizing section 51 fetches the operating range detected by
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the angular speed detecting element 120A of the reproducing state changing section 120, and the operational instruction
recognizing section 51 judges whether the reproducing state changing section 120 has been rotated by the user operation
or not (stepS14). If the operational instruction recognizing section 51 determines that the reproducing state changing
section 120 has not been rotated (NO), the state in which the processing for data reproduction is stopped in step S13
is continued with the system control shifted to step S17.
[0120] When a result of determination in step S14 is YES, the operational instruction recognizing section 51 judges
depending on an operating range of the reproducing state changing section 120 whether the rotation of the reproducing
state changing section 120 is in the forward direction (clockwise) or not (step S 15).
[0121] When a result of determination in step S15 is YES, the cue memory read control section 52B2 outputs a control
signal to the output speed adjusting section 22B of the DSP20. Then the DSP20 reads out the pack data recorded in
the cue memory 42, and reproduces the data in the forward direction from the cur point at the reproduction speed
corresponding to the rotating speed of the reproducing state changing section 120 detected by the angular speed
detecting element 120A and recognized by the operational instruction recognizing section 51 according to an operating
range of the reproducing state changing section 120 (step S16).
[0122] After the step S16, the operational instruction recognizing section 51 judges whether the touch sensor 121 is
still being pressed down by the user or not (step S17). When a result of the determination is "YES", the control section
50 again executes the operations from step S14. Namely when it is determined that the touch sensor 121 is still being
pressed by the user, operations in the steps 14 to 16 are repeatedly executed.
[0123] While the operations from the step S14 to step S16 is repeatedly executed, if a result of the determination in
step S15 is NO, namely when the reproducing state changing section 120 has been rotated not in the forward direction,
but in the reverse direction (in the counterclockwise direction), the cue memory read control section 52B2 outputs a
control signal to the read address controller 22E (Fig. 3) and also to the output speed adjusting section 22B (Fig. 3).
Then the DSP 20 reads out the pack data recorded in the cue memory in the reverse direction. Further the DSP 20
reproduces data from the cue point in the reverse direction at the reproducing speed corresponding to the rotating speed
detected by the angular speed detecting element 120A and recognized by the operational instruction recognizing section
51 and according to a rotation of the reproducing state changing section 120 (step S 18).
[0124] Namely, when the forward reproduction is carried out in step S16 and the reverse reproduction is carried out
in step S18, the scratch playing method is carried out in which the so-called scratch sounds (such as "bang" or "squeak")
are generated.
[0125] Again in step S12, when a result of the determination is NO, namely when the contents of the processing for
changing the reproducing state with the touch sensor 121 is to stop or start the processing for data reproduction, the
ring memory read control section 52B1 outputs a control signal to the output speed adjusting section 22B of the DSP
20 (Fig.3). Then the DSP20 gradually reduces the reproducing speed to zero % at the reproducing speed reduction rate
in the reproduction stopping step set in the speed adjusting section 112B of the operational instruction section 110 and
recognized by the operational instruction recognizing section 51 (step S 19).
[0126] After step 19, while the state where the touch sensor 121 is pressed down by the user in step S17 still continues,
the operations in the step S14 and on are repeatedly executed. In this case, in step S16 and step S18, the ring memory
read control section 52B1 makes the DSP 20 read out the pack data recorded in the ring memory 41 so that the data
reproduction is restarted from the position where the data reproduction processing is stopped in step S19.
[0127] When a result of determination is step S17 is NO, namely when it is determined that the touch sensor 121 has
been released from the pressed state and is not pressed by the user, the reproduction control section 52 outputs a
control signal to the output speed adjusting section 22B. The DSP20 sets the reproducing speed to 100% and starts
data reproduction at the start-up speed set in the speed adjusting section 112B (Fig. 1) of the operational instruction
section 110 and recognized by the operational instruction recognizing section 51. (Step S20)
[0128] When it is determined in step S12 that the quick return button 115 of the operational instruction section 110 is
ON, the DSP20 reads out the pack data recorded in the cue memory 42 and subjects the read-out pack data to data
reproduction. If it is determined in the step S12 that the quick return button 115 of the operational instruction section
110 is OFF, the DSP20 reads out the pack data recorded in the ring memory 41 and subjects the read-out pack data to
data reproduction.

[Effects of the Embodiments]

[0129] The information processing unit 2 according to the embodiment comprises the reading section 10 as a recording
medium for reading the information recorded in the optical disk; DSP20 as an information processing section for process-
ing the information read by the reading section 10; operational instruction recognizing section 51 as a positional instruction
recognizing section for recognizing an instruction for a prespecified position of the information, and a display section for
displaying, when a positional instruction is recognized by the operational instruction recognizing section 51, the instructed
position corresponding to the instructed information.
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[0130] In this embodiment, the reading section 10 reads out the information recorded in the optical disk and outputs
a read signal. The DSP 20 detects the read signal and processes it as reproducible. The operational instruction recognizing
section 51 recognizes an instruction for a prespecified position of the information. Then the display section displays the
instructed position corresponding to the instructed information. With this operation, the prespecified instructed position
can easily and accurately be recognized. In addition, for instance, when the information processing unit 2 is employed
in a record player, the player can recognize the prespecified instructed position. Then, for instance, by manually matching
a position of a reproduction needle as a reproducing position and the instructed position, reproduction from a desired
position or repetitive reproduction can be carried out. Further setting the prespecified instructed position can easily be
carried out even during reproduction.
[0131] In the information processing unit 2 according to the embodiment, the prespecified position is a cue point as
a processing start position for repetitively reproducing the information at the same position. Because of this feature, a
cue point can be recognized from the display section. By using the function to return the reproducing position to the cue
point concurrently, the reproducing position can be changed to the recognized cue point.
[0132] The display section comprises a reproducing position display section 132A, a cue point position display section
132B, and a display control section 54. When the cue button 117 of the operational instruction section 110 is pressed
down by the user, the operational instruction recognizing section 52 detects an operation signal generated in response
to pressing of the cue button 117, an instruction for the prespecified cue point is recognized. Further, after the instruction
is recognized, the display control section makes the cue point display section 132B display the instructed cue point.
Because of the configuration, the cue point can be recognized from the cue point position display section 132B. Then
the player can determine whether a cue point has been registered or not. When the reproducing state changing section
120 is operated by the user or the like, the reproducing position is changed to the cue point. Therefore the reproducing
position can be changed to the cue point recognized by the display section.
[0133] In the information processing unit 2 according to the embodiment, the display section displays a reproducing
position as a processing position for information according to the process of the processing by the DSP 20, and displays,
when an instruction for a prespecified position is recognized by the operational instruction recognizing section 51, the
instructed position based on the reproducing position.
[0134] In the embodiment, the display section displays a reproducing position of the information according to the
progress of processing by the DSP 20. In addition, when an instruction for a prespecified position is recognized by the
operational instruction recognizing section 51, the display section displays the instructed position based on the repro-
ducing position. Because of this feature, relative positions of the reproducing position and the instructed position can
accurately be recognized.
[0135] The display control section 54 makes the reproducing position display section 132A display the reproducing
position. When the cue button 117 of the operational instruction section 110 is pressed by the user, the operational
instruction recognizing section 51 detects an operation signal generated in response to the pressing operation, and
recognizes an instruction for a prespecified cue point. After the instruction is recognized, the display control section 54
makes the cue point position display section 132B display the cue point instructed based on the reproducing position.
Because of this feature, the reproducing position can be recognized from the reproducing position display section 132A
and the cue point from the cue point position display section 132B. Especially because the reproducing position and the
cue point are displayed in different display sections respectively, relative positions of the reproducing position and the
cue point can easily be recognized. When the reproducing position is changed by operating the reproducing state
changing section 120, as the relative positions can be recognized, it is possible to employ various playing techniques
such as finely changing a position to return to the cue point or changing the returning speed (rotating speed).
[0136] In the information processing unit 2 according to the embodiment, the information recorded in the optical disk
includes reproduced data as data and the sub-code as positional data relating to the reproduced data, and the display
section displays a reproducing position of the reproduced data based on the sub-code data, and displays, when an
instruction for a prespecified position is recognized by the operational instruction recognizing section 51, the instructed
position based on the sub-code data for the reproducing position.
[0137] In the embodiment, the information recorded in the optical disk includes reproduced data and sub-code data
as positional information relating to a position of the reproduced data. The display section displays a reproducing position
of the reproduced data based on the sub-code. When an instruction for a prespecified position is recognized by the
operational instruction recognizing section 51, the display section displays an instructed position based on the sub-code
data for the reproducing position. Because of this feature, the reproducing position and the instructed position can
accurately be displayed, and the reproducing position and the instructed position ca be recognized more accurately.
[0138] In the information processing unit 2 according to the present invention, the display section provides a prespecified
display along a virtual orbit, fixes an instructed position on the virtual orbit, and displays in the moving state the reproducing
position along the virtual orbit.
[0139] In the embodiment, the display section provides a prespecified display along a virtual orbit. The display section
fixes an instructed position on a virtual orbit, and displays in the moving state the reproducing position along the virtual
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orbit. Because of this feature, the reproducing position and the instructed position can easily be recognized.
[0140] The display control section 54 makes the reproducing state display section 132 having a substantially circular
virtual orbit provide a prespecified display. Then the display control section 54 fixes a cue point as an instructed position
on the virtual orbit of the cue point position display section 132B, and also displays in the moving state the reproducing
position along the virtual orbit of the reproducing position display section 132A. Because of this feature, by displaying
the reproducing position and the cue point along a substantially circular virtual orbit, relative positions of the reproducing
position and the cue point can easily be recognized. Further as the operating direction of the jog dial 121 and the direction
of the virtual orbit of the reproducing state display section 132 are in the substantially same direction, the reproducing
position and the cue point can be matched to each other by recognizing relative positions of the reproducing position
and the cue point and then operating the reproducing state changing section 120.
[0141] The display program according to the present invention makes the computing section control display operations
of the information processing unit 2. Because of this feature, the applicability of the present invention can substantially
be improved by using, for instance, a general-purpose computer.
[0142] The recording medium according to the present invention records therein the display program so that the
program can be read out by the computing section. Because of this feature, as the display program for controlling display
operations of the information processing unit 2 is recorded in a recording medium, the program can easily be handled,
whereby the applicability of the present invention can substantially be improved.
[0143] The computing section as defined herein includes a personal computer, a plurality of computers combined into
a network, and circuit board with a plurality of electric components such as an IC or a CPU for a microcomputer or the
like incorporated therein.
[0144] The information reproducing unit 1 according to the embodiment comprises the information processing unit 2,
and the reproducing section 30 for fetching and reproducing the information processed by the information processing
unit 2. Because of this feature, the information processed appropriately can be reproduced by the reproducing section 30.
[0145] The information processing unit 2 according to the present invention comprises the reading section 10 for
reading information recorded in an optical disk; the DSP 20 for processing the information read by the reading section
10, the reproducing state changing section 120 as a change instruction recognizing section for recognizing an instruction
for changing the information processing state in the DSP 20; the quick return button 115 as a change condition selecting
section for selecting at least one of the processing details for starting or stopping the information processing and the
processing details for changing a reproducing position as the information processing position; and the reproduction
control section 52 as a processing control section for changing the processing state in the DSP 20, when a change
instruction for changing the information processing state is recognized by the reproducing state changing section 120,
based on the processing details selected by the quick return button 115.
[0146] In the embodiment, the reading section 10 reads the information recorded in an optical disk, and outputs a
read signal. The DSP 20 detects the read signal and processes the signal as reproducible. Then the quick return button
115 selects at least one of the processing details for starting or stopping the information processing and the processing
details for changing the reproducing position of the information. When the reproducing state changing section 120
recognizes a change instruction for changing the information processing state in the DSP 20, the reproduction control
section 52 changes the information processing state in the DSP 20 based on the processing details selected with the
quick return button 115. Because of the feature, as the processing details for starting or stopping the processing and
the processing details for changing the reproducing position are previously set as change instructions for changing the
processing state in the reproducing state changing section 120, operating components can be simplified with the oper-
ability of the information reproducing unit 1 improved.
[0147] When the touch sensor 121 of the reproducing state changing section 120 is pressed or touched, the reproducing
state changing section 120 recognizes the two types of operating instructions; one for starting or stopping the processing
for data reproduction and another for changing the reproducing position. Because of the configuration, when the touch
sensor 121 is operated, the processing for starting or stopping data reproduction and the processing for changing the
reproducing position can be executed, whereby the operability of the information reproducing unit 1 can be improved.
[0148] The information processing unit 2 according to the embodiment described above comprises the reading section
10 for reading the information recorded in the optical disk; the DSP20 for processing the information read out by the
reading section 10; the reproducing state changing section 120 for recognizing an operational instruction for changing
the information reproducing position in the DSP20; a change condition setting section for setting the processing details
for moving the reproducing position of the information forward or backward and also the processing details for moving
the reproducing position of the information to a cue point as a processing start position previously set; and the reproduction
control section 52 for changing the reproducing position in the DSP10 based on the processing details set by the change
condition selecting section when the reproduce state change section 120 recognizes the operational instruction for
changing the reproducing position of the information.
[0149] In this embodiment, the reading section 10 reads the information recorded in an optical disk and outputs a read
signal. The DSP 20 detects the read signal and processes it as reproducible. Then the change condition setting section
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sets the processing details for moving the reproducing position of the information forward or backward and the processing
details for moving the reproducing position of the information to the cue position previously set. In this step, when the
reproducing state changing section 120 recognizes an operational instruction for changing the reproducing position of
the information in the DSP, the reproduction control section 52 changes the reproducing position in the DSP 20 based
on the processing details set by the change condition setting section. With this configuration, the processing for moving
the reproducing position forward and backward and the processing for changing the reproducing position to the cue
point are previously set as operational instructions for changing the processing state changing section 120, whereby
members required for the operation are reduced and simplified with the operability of the information reproducing unit
1 improved.
[0150] The change condition setting section here corresponds to the jog mode button 112A and the quick return button
115. When both the jog mode button 112A and the quick return button 115 are ON, the change condition setting section
sets the processing details for moving the reproducing position of the reproduced data to the cue point and also sets
the processing details for moving the reproducing position of the reproduced data forward or backward according to the
operating rage detected by the angular speed detecting element 120A of the reproducing state changing section 120
described hereafter. The reproducing state changing section 120 recognizes the two types of operational instructions;
one for changing the reproducing position to the cue point in response to the operation of pressing or touching the touch
sensor 121 or to rotation of the touch sensor 121, and another for the processing for changing the reproducing position
backward or forward. Therefore, the two types of processing; one for changing the reproducing position to the cue point,
and the other for the processing for changing the reproducing position backward or forward can be performed by operating
the touch sensor 121, whereby the operability of the information reproducing unit 1 can be improved. Further the play
method such as scratching can be carried out after the reproducing position is changed to the cue point, so that various
playing methods can be employed even after the reproducing position is changed.
[0151] The information processing unit 2 according to the above embodiment comprises the operational instruction
recognizing section 51 as a positional instruction recognizing section for recognizing the instruction of the cue point
where the information is to be processed again at the same position, and the reproduction control section 52 changes
the reproducing position of DSP20 to the cue point based on the instruction recognized by the operational instruction
recognizing section 51.
[0152] In this embodiment, the operational instruction recognizing section 51 recognizes the instructions from the cue
point to process repeatedly the information at the same position. Then the reproduction control section 52 changes the
reproducing position of DSP20 to the cue point based on the instruction recognized by the operational instruction rec-
ognizing section 51. With this configuration, the reproducing position can be changed to the cue point appropriately
based on the instruction recognized by the operational instruction recognizing section 51.
[0153] In the information processing unit 2 according to the embodiment, the information recorded in the optical disk
includes reproduced data and sub-code data relating to the position of the reproduced data and the information processing
unit 2 comprises the cue point 42 as a position recording section for recording information at the cue information and
those in front on and at the back of the cue point when an instruction for a cue point is recognized by the operational
instruction recognizing section 51, and the reproduction control section 52 changes the reproducing position of the
DSP20 to the cue point based on the sub-code data included in the information recorded in the cue memory 42.
[0154] In the embodiment, the information recorded in the optical disk includes reproduced data and sub-code data
relating to the position of the reproduced data. The cue memory 42 records information at the cue point information and
those in front of and at the back of the cue point when the operational instruction recognizing section 51 recognizes the
instructions from the cue point. Then the reproduction control section 52 changes the reproducing position of DSP20 to
the cue point based on the sub-code data of the information recorded in the cue memory 42. With this configuration, the
reproducing position can be changed more appropriately based on the sub-code data of the cue point recorded in the
cue memory 42. In addition, the cue memory 42 can record therein not only information at the cue point information but
also those in front of and at the back of the cue point, so that the playing method such as scratching can be employed
after the reproducing position is changed.
[0155] In the information processing unit 2 according to the embodiment, the reproduced data for the information
recorded in the cue memory 42 is processed by the DSP 20 after the reproducing position in the DSP 20 is changed to
the cue point. With this configuration, the reproduced data can be reproduced immediately after the reproducing position
is changed.
[0156] In the information processing unit 2 according to the embodiment, the reproducing state changing section 120
detects whether the operation of pressing down or touching operation has been carried out or not, and the reproduction
control section 52 makes the DSP 20 move the reproducing position to the cue point when the reproducing state change
section 120 detects the operation of pressing down or touching it.
[0157] In the embodiment, the reproducing state changing section 120 comprises the touch sensor 121 and detects
whether the operation of pressing down or the touching it has been done or not. The reproduction control section 52
makes the DSP 20 move the reproducing position to the cue point when the touch sensor 121 detects the operation of
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pressing down or the touching it. With this configuration, an instruction for changing the processing state or for moving
the reproducing position to the cue point can be recognized with the simple configuration, whereby the operability of the
information reproducing unit 1 can be improved.
[0158] The information processing unit 2 according to the above embodiment comprises the reading section 10 for
reading the information recorded in the optical disk; DSP20 for processing the information read by the reading section
10; the operational instruction recognizing section 51 for recognizing the instructions from the cue point to repeatedly
process the information at the same position; the cue memory 42 for recording therein the information at the cue point
as well as those in front of and at the back of the cue point when the operational instruction recognizing section 51
recognizes the instruction from the cue point; the reproducing state changing section 120 for recognizing the change
instruction of changing the reproducing position at DSP20; and the reproduction control section 52 for changing the
reproducing position of DSP20 to the cue point based on the information recorded in the cue memory 42 when the
reproducing state changing section 120 recognizes the change instruction changing the reproducing position.
[0159] In this embodiment, the reading section 10 reads out the information recorded in the optical disk and outputs
a read signal. The DSP 20 detects the read signal and processes it as reproducible. The operational instruction recognizing
section 51 recognizes the instructions from the cue point to process repeatedly the information at the same position.
Then the cue memory 42 records the information at the cue point as well as those in front of and at the back of the cue
point. The reproducing state changing section 120 recognizes the change instruction indicating to change the reproducing
position at DSP20. The reproduction control section 52 changes the reproducing position of DSP20 to the cue point
based on the information recorded in the cue memory 42. With this configuration, the cue memory 42 records therein
information at the cue point information and also those in front of and at the back of the cue point, so that, in addition to
the function for changing the reproducing position to the cue point, also the function for changing the reproducing direction
at the cue point, whereby the operability of the information reproducing unit 1 can be improved.
[0160] In the information processing unit 2 according to the embodiment, the information recorded in the optical disk
includes reproduced data and sub-code data relating to a position of the reproduced data, and the memory 42 records
information at the cue point and also those in front of and at the back of the cue point, and the reproduction control
section 52 changes the reproducing position of DSP20 based on the sub-code data recorded in the cue memory 42.
[0161] In the embodiment, the information recorded in the optical disk includes reproduced data and the sub-code
data relating to the position thereof. The cue memory 42 records therein information at the cue point and also those in
front of and at the back of the cue point and sub-code data for the information. The reproduction control section 52
changes the reproducing position of DSP20 based on the sub-code data recorded in the cue memory 42, whereby
change of the reproducing position and the change in the reproducing direction can be carried out appropriately.
[0162] In the information processing unit 2 according to the embodiment, the reproduction control section 52 makes
the DSP 20 process the information data recorded in the cue memory 42 when the reproduction control section 52
changes the reproducing position to the cue point. With this configuration, when the reproducing position is changed,
the data reproduction at the cue point can immediately be carried out, and when the reproducing direction is changed
at the cue point to the forward direction or the reverse direction, the changing operation can immediately be performed
with also the data reproduced immediately.
[0163] In the information processing unit 2 according to the embodiment, the reproducing state changing section 120
is rotatably provided and detects the rotating direction, while the reproduction control section 52 moves the reproducing
position of DSP 20 backward or forward according to the rotating direction detected by the reproducing state changing
section 120 .
[0164] In the embodiment, the reproducing state changing section 120 has a substantially disk-shaped form and is
rotatably provided. The reproducing state changing section 120 comprises the angular speed detecting element 120A
and detects the operating range (rotating direction, rotating speed, a number of rotations) thereof. Then the reproduction
control section 52 moves the reproducing position in the DSP 20 backward or forward according to the operating range
detected by the reproducing state changing section 120. With this configuration, the operating feeling similar to that
when the reproduced sounds are reproduced by manually controlling an analog record such as an LP can be provided.
The scratch and the like playing method can be employed even after changing the reproducing position, so that the
various playing methods can be implemented.
[0165] The information processing unit 2 according to the embodiment comprises the read control section 53 as a
read control section for controlling operations of the reading section 10, and the read control section 53 controls the
reading section 10 to read information at positions adjacent to the changed reproducing position when, in the reproducing
control section, a change of the reproducing position in the PSD 20 is carried out.
[0166] In the embodiment, the read control section 53 controls operations of the reading section 10. The read control
section 53 controls the reading section 10 to read the information at positions adjacent to the changed reproducing
position when the change of the reproducing position of DSP 20 is carried out at the reproduction control section 52. In
the embodiment, when the reproducing position of DSP 20 is changed, the reproduced data corresponding to the cue
point recorded in the cue memory 42 is reproduced. Namely, when the reproduced data recorded at the cue memory
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42 becomes short during the reproducing process, the DSP 20 continues the reproduction processing based on the
information read by the reading section 10.
[0167] The information processing program according to the embodiment makes the computing section execute the
information processing operation for the information processing unit 2. With this feature, the applicability of the present
invention can substantially be improved, for instance, by using a general-purpose computer.
[0168] The recording medium according to the present embodiment records therein an information processing program
so that the program can be read by a computing section. Because of this feature, the information processing program
for executing the information processing operation in the information processing unit 2 is recorded in a computer-readable
form, whereby treatment of a program is easy and the applicability of the present invention can substantially be improved.
[0169] In the information reproducing unit 1 according to the embodiment, the DSP20 processes the music data
recorded in the optical disk into a reproducible form, and the reproducing state changing section 120 is a rotating body
rotatably provided, and detects an operation of pressing or touching the rotating body to recognize an operational
instruction for changing the reproducing position so that musical data can be made reproducible; the reproduction control
section 52 changes the reproducing position of DSP20 to the pre-dominated position by the pressing down or the touching
operation detected by the reproducing state changing section 120; the reproduction control section 52 changes the
reproducing position of DSP20 backward or forward by the rotation operation detected by the reproducing state changing
section 120; and the reproducing section 30 outputs the information processed at DSP 20 as sound.
[0170] In the embodiment, the DSP20 processes the music data recorded in the optical disk reproducible. The repro-
ducing state changing section120 is a rotating body rotatably provided. The reproducing state changing section 120
detects the rotation operation thereto and the pressing down or the touching operation and recognizes the operational
instruction for changing the reproducing position so that the musical data can be reproduced. The reproduction control
section 52 changes the reproducing position of DSP20 to the position previously stored in response to the operation of
pressing down or the touching it. Further the reproduction control section 52 changes the reproducing position of DSP20
backward or forward by the rotation operation detected by the reproducing state changing section 120. The reproducing
section 30 outputs the information processed at DSP 20 as sounds. Because of the feature, the reproduction control
section 52 can process two types of processing based on the operation at the reproducing state changing section 120
and the number of operating member can be reduced, whereby the size of the information reproducing unit 1 can be
reduced. The reproduction control section 52 can execute the two types of processing for changing the reproducing
position of DSP20 to the position previously stored and for moving the reproducing position backward or forward, whereby
the operability of the information reproducing unit 1 can be improved.
[0171] As described above, the information reproducing unit 1 can be functioned as a disk player for a disk jockey
(DJ). Namely the player can play with operating feelings substantially similar to that in playing dance music or the like
with a record player. In addition, the player can easily conduct the scratch, the pitch bend (changing the reproducing
speed), the back cueing (changing the reproducing position to the cue point) or combination of the playing methods by
executing with a single hand the rotation operation or the pressing down operation to the reproducing state changing
section 120 while listening to the music reproduced by the information reproducing unit 1.

[Variants of the Embodiment]

[0172] The prevent invention was described above with reference to a preferred embodiment above, but the present
invention is not limited to this embodiment, and various types of improvement and changes are possible without departing
from the spirit of the present invention.
[0173] In the information processing unit 2 according to the embodiment described above, the quick return button 115
is used to select the processing details. Description of the embodiment assumes a case in which, when an instruction
for changing is recognized by the touch sensor 121, the reproduction control section 52 changes the processing state
or the processing position by the DSP 20, but the present invention is not limited to this configuration. For instance, the
following configuration is allowable in which the quick return button 115 is not provided.
[0174] Namely, when an instruction for changing is recognized by the touch sensor 121, the reproduction control
section 52 makes the DSP 20 execute at least either the processing for starting or stopping the information processing
or the processing for changing the processing position of the information. With the configuration, for instance, by setting
the reproduction control section 52 so that either one of the two types of processing is executed, the operation by a
player can quickly be carried out without requiring the quick return button 115. Further by previously setting the repro-
duction control section 52 so that the processing for starting or stopping the information processing and the processing
for changing a reproducing position of the information are executed alternately, the player can carry out the two types
of processing alternately by operating the touch sensor 121.
[0175] When an instruction for changing is recognized by the touch sensor 121, the reproduction control section 52
makes the DSP 20 execute both the processing for changing the reproducing position of the processing to a preset
processing start position and the processing for changing the processing position of the information forward or backward.
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With the configuration, for instance, by previously setting the reproduction control section 52 so that the two types of
processing described above are executed, the player can carry out operations for playing without requiring the jog mode
button 112A and the quick return button 115. Further by setting the reproduction control section 52 so that the processing
for changing the processing section of the information to a processing start position previously set and the processing
for moving the processing position of the information forward or backward are executed alternately, the player can
employ various ways of replaying by operating the touch sensor 121.
[0176] The information reproducing unit 1 comprises the information processing unit 2 not having the quick return
button 115 described above and the reproducing section 30 for fetching and reproducing the information processed by
the information processing unit 2. The touch sensor is a rotatable body, and recognizes an instruction for changing the
processing position to make the musical data reproducible by detecting the rotating operation or the pressing or the
touching operation. When it is detected that the change from the not pressed or not-touched state to the pressed or
touched state occurs in the touch sensor 121, the reproduction control section 52 changes the processing position
forward or backward by the DSP 20 to the previously stored position. After the pressing operation or the touching
operation has been detected by the touch sensor 121, when the rotating operation is detected thereby, the reproduction
control section 52 moves the processing position by the DSP 20 in the rotating direction of the touch sensor 121. With
the configuration as described above, even though the touch sensor 121 is not provided, the player can move the
reproducing position to a cue point by pressing or touching the touch sensor 121, and can perform scratching at the cue
point, to which the reproducing position has been moved, by rotating the touch sensor 121. Namely, the player can carry
out a complicated operation such as, for instance, a combination of back cueing (change of the reproducing position to
a cue point) and scratching even hearing a music piece reproduced by the information reproducing unit 1 and operating
the touch sensor 121 with a single hand.
[0177] The above description assumes that the information read by the reading section 10 is that recorded in an optical
disk, but the present invention is not limited to this case. For instance, the configuration is allowable in which the
information reproducing unit according to the present invention may be connected to a computer with a LAN cable or
the like to fetch information through the network, and also the configuration is allowable in which information is fetched
from an external serer with the information stored therein by means of radio communication. When the radio communi-
cation is employed, for instance, a radio communication unit incorporated in the information reproducing unit 1 or a
mobile telephone or the like connected to the information reproducing unit 1 and executing radio communication with
an external server functions as the reading section 10.
[0178] The above description assumes that the information read by the reading section 10 is audio information, but
the present invention is not limited to this configuration. In addition to the audio information, for instance, image information
and character information or the like may be employed.
[0179] The description of the embodiment above assumes a case that the information read by the reading section 10
includes reproduced data and sub-code data as positional information relating to a position of the reproduced data, but
the present invention is not limited to this configuration. The other configuration is allowable in the present invention.
[0180] The description of the embodiment above assumes a case where a CD or a DVD is used as an optical disk,
but the present invention is not limited to this configuration. Other types of recording media such as an MO or a memory
card capable of storing information therein may be employed in the present invention.
[0181] The Description of the embodiment above assumes the configuration in which the display control section 54
displays a cue point as an instructed position at a fixed prespecified position in the cue point position display section
132B and moves the reproducing position along a virtual orbit of the reproducing position display section 132A, but the
present invention is not limited to this configuration. For instance, the configuration is allowable in which the reproducing
position is displayed at a fixed prespecified position on the reproducing position display section 132A and the cue point
is moved along a virtual orbit of the cue point position display section 132B. Even with the configuration as described
above, the player can accurately recognize relative positions of the reproducing position and the cue point.
[0182] The description of the embodiment assumes the configuration in which light emitting elements are arrayed
along a substantially circular virtual orbit in the reproducing position display section 132A and the cue point position
display section 132B each in the reproducing state display section 132, but the present invention is not limited to this
configuration. For instance, the light emitting elements may be arrayed along a substantially linear virtual orbit. Further
the configuration is allowable in which the reproducing position display section 132B and the cue point position display
section 132B are displayed on one virtual orbit. A plurality of virtual orbits may be provided like concentric circulars or
in the spiral form. When a plurality of concentric virtual orbits or spiral form of virtual orbits are provided, relative positions
for the reproducing position and the cue point can be recognized more accurately.
[0183] When a plurality of concentric virtual orbits or spiral form of virtual orbits are provided, the configuration is
allowable in which, if the reproducing position and the cue point are away from each other in a direction orthogonal to
a circumferential direction of the virtual orbit, the reproducing position and cue position are displayed differentially. For
instance, the reproducing position and the cue position may be displayed with different colors respectively, or only either
one of the reproducing position and the cue position may be blinked. When the display method as described above is
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employed, even if a plurality of cue points are registered, relative positions for the reproducing position and the plurality
of cue points can be recognized accurately.
[0184] In the embodiment described above, the touch sensor 121 recognizes the reproducing state by the DSP 20 by
detecting whether the touch sensor 121 is pressed down or touched by a user or not. In relation to this function, the
configuration is allowable in which the touch sensor 121 is divided to a plurality of blocks, and the reproduction control
section makes the DSP 20 change the reproducing position, when any particular position of the touch sensor 121 is
pressed down or touched, to the cue point corresponding to the particular block.
[0185] More specifically, as shown in Fig. 7, the touch sensor 121 is divided to four blocks of blocks 121A, 121B,
121C, and 121D. With this configuration, when a plurality of cue points P1, P2, P3, and P4 are registered, the reproduction
control section makes the DSP 20 change the reproducing position based on a cue point corresponding to a particular
block pressed or touched. The number of divided blocks is not limited to four as shown in Fig. 7, and more blocks may
be arranged. With the configuration, when a plurality of cue points are registered, the player can change the reproducing
position to any desired cur point.
[0186] Further the configuration is allowable in which the reproducing position display section 132A, cue point position
display section 132B, and touch sensor 121 are monolithically provided with a form like a touch panel. With the config-
uration, the player can change the reproducing position to a desired cur point only by touching a displayed cue point,
whereby the operability can be improved. Further with the configuration as described above, even when a plurality of
cue points is registered, manipulation thereof is very easy.
[0187] The description of the embodiment above assumes the configuration in which the reproducing state changing
section120 recognizes the processing details of the reproducing state (the processing for stopping or starting reproduc-
tion, and processing for changing the reproducing position), and the processing details for the reproducing position (the
processing for moving the processing position forward or backward, and the processing for moving the processing
position to the cue point), but the present invention is not limited to this configuration. For instance, the configuration is
allowable in which the reproducing state changing section 120 can recognized further different instructions. With the
configuration, the size of the information reproducing unit 1 can further be reduced.
[0188] The description of the embodiment above assumes the configuration in which a cue point is recorded in the
cue memory 42 when the cue button 117 is pressed down and the cue point is displayed on the cue point position display
section 132B, but the present invention is not limited to this configuration. The configuration is allowable in which a
specific position is instructed with a different operational component and the instructed position is displayed in the display
section.
[0189] The description of the embodiment above assumes the configuration in which the information reproducing unit
1 comprises the quick return button 115, but the present invention is not limited to this configuration. The configuration
is allowable in which the quick return button 115 is not provided. With the configuration in which information in front of
and at the back of the cue point can be recorded in the cue memory 42, in addition to the conventional type of cueing
function, also scratching at the cue point can be carried out, which enables various playing methods with a simple
configuration.
[0190] The description of the embodiment assumes the information reproducing unit 1, but the present invention is
not limited to this configuration. For instance, the configuration is allowable in which software is installed in a computer.
[0191] The operations executed by the information reproducing unit 1 to display the reproducing position and the cue
point are not limited to those shown in the flow chart in Fig. 5. Further the operations executed by the information
reproducing unit 1 to change the reproducing state is not limited to those shown in the flow chart shown in Fig. 6.

Claims

1. An information processing unit (2) comprising:

a reading section (10) for reading information recorded in a recording medium;
an information processing section (20) for processing the information read by this reading section; and
a positional instruction recognizing section (50) for recognizing an instruction for a prespecified position in said
information; characterised by
a change instruction recognizing section (120) recognizing a change instruction to change a reproducing position
of the information of the information processing section, the change instruction being recognized by a rotary
operation on the change instruction recognising section;
a processing control section (50) for changing the reproducing position of the information processing section
when the change instruction is recognized by the change instruction recognizing section, and
a display section (130) for displaying an instructed position corresponding to the instructed information on a
virtual orbit simulating a movement of the recording medium along the rotary operation direction of the change
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instruction when the positional instruction is recognized by the positional instruction recognizing section.

2. The information processing unit (2) according to claim 1, wherein said prespecified position is a processing start
position for starting processing of the information at the same position repetitively.

3. The information processing unit (2) according to claim 1 or claim 2, wherein said display section (130) displays a
processing position of the information according to the progress of processing by the information processing section
(20), and displays, when an instruction for a prespecified position is recognized by the positional instruction recog-
nizing section (50), the instructed position based on said processing position.

4. The information processing unit (2) according to claim 1 or claim 2, wherein the information recorded in the recording
medium includes data and positional information for the data; and
the display section (130) displays a processing position of said data based on said positional information, and
displays, when the instruction for the prespecified position is recognized by the positional instruction recognizing
section (50), the instructed position based on said positional information for said processing position.

5. The information processing unit according to any of claims 1 to 4, wherein the display section (130) provides a
prespecified display along the virtual orbit, fixes the instructed position on the virtual orbit, and displays in the moving
state the processing position along the virtual orbit.

6. The information processing unit (2) according to any of claims 1 to 4, wherein the display section (130) provides the
prespecified display along the virtual orbit, fixes the processing position on said virtual orbit, and displays in the
moving state the instructed position along said virtual orbit.

7. The information processing unit (2) according to claim 5 or claim 6, wherein a plurality of concentric virtual orbits
are provided.

8. The information processing unit according to claim 5 or claim 6, wherein said virtual orbit has a spiral form.

9. The information processing unit according to claim 7 or claim 8, wherein, when the processing position and the
instructed position are away from each other in a direction orthogonal to a circumferential direction of the virtual
orbit, the display section (130) displays said processing position and said instructed position in different display
forms respectively.

10. The information processing unit according to claim 9, wherein said display section (130) displays the processing
position and the instructed position with different colors respectively.

11. The information processing unit according to claim 9, wherein said display section (130) blinks for either one of the
processing position and the instructed position.

12. A display method for an information processing unit (2) the method comprising the steps of:

reading information recorded in a recording medium;
processing the read information; and
recognizing an instruction for a prespecified position in said information;

characterised by

recognizing a change instruction to change a reproducing position of the information of the information processing
section, the change instruction being recognized by a rotary operation on a change instruction recognising
section;
changing the reproducing position of the information processing section when the change instruction is recog-
nized, and
displaying an instructed position corresponding to the instructed information on a virtual orbit simulating a
movement of the recording medium along the rotary operation direction when the positional instruction is rec-
ognized.

13. A display program for an information processing unit (2), wherein the method according to claim 12 is executed by
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a computing section (50).

14. A recording medium for recording therein the display program for an information processing unit (2), wherein the
display program for the information processing unit according to claim 13 is recorded therein in a readable form for
the computing section (50).

15. A reproducing unit (1) comprising:

the information processing unit (2) according to any of claims 1 to 11; and
a reproducing section (30) for fetching and reproducing the information processed by the information processing
unit.

Patentansprüche

1. Informationsverarbeitungseinheit (2), enthaltend:

ein Leseteil (10) zum Lesen von in einem Aufzeichnungsmedium aufgezeichneter Information;
ein Informationsverarbeitungsteil (20) zum Verarbeiten der vom Leseteil gelesenen Information; und
ein Positionsbefehlserkennungsteil (50) zum Erkennen eines Befehls für eine vorbezeichnete Position in der
Information, gekennzeichnet durch
ein Änderungsbefehlserkennungsteil (120), das einen Änderungsbefehl zur Änderung einer Wiedergabeposition
der Information des Informationsverarbeitungsteils erkennt, wobei der Änderungsbefehl durch einen Drehvor-
gang an dem Änderungsbefehlserkennungsteil erkannt wird;
ein Verarbeitungssteuerteil (50) zum Ändern der Wiedergabeposition des Informationsverarbeitungsteils, wenn
der Änderungsbefehl von dem Änderungsbefehlserkennungsteil erkannt wird, und
ein Anzeigeteil (130) zum Anzeigen einer befohlenen Position entsprechend der befohlenen Information auf
einer virtuellen Umlaufbahn, die eine Simulation einer Bewegung des Aufzeichnungsmediums längs der Dreh-
vorgangsrichtung des Änderungsbefehls simuliert, wenn der Positionsbefehl von dem Positionsbefehlserken-
nungsteil erkannt wird.

2. Informationsverarbeitungseinheit (2) nach Anspruch 1, bei der die vorbezeichnete Position eine Verarbeitungsstart-
position zum wiederholten Starten der Verarbeitung der Information an der gleichen Position ist.

3. Informationsverarbeitungseinheit (2) nach Anspruch 1 oder 2, bei der das Anzeigeteil (130) eine Verarbeitungspo-
sition der Information entsprechend dem Fortschritt der Verarbeitung durch das Informationsverarbeitungsteil (20)
anzeigt und ferner anzeigt, wenn ein Befehl für eine vorbezeichnete Position von dem Positionsbefehlserkennungsteil
(50) erkannt wird, wobei die Befehlsposition auf der Verarbeitungsposition basiert.

4. Informationsverarbeitungseinheit (2) nach Anspruch 1 oder 2, bei der die in dem Aufzeichnungsmedium aufgezeich-
nete Information Daten und Positionsinformation für die Daten enthält; und
das Anzeigeteil (130) eine Verarbeitungsposition der Daten auf der Grundlage der Positionsinformation anzeigt und
ferner anzeigt, wenn der Befehl für die vorbezeichnete Position durch das Positionsbefehlserkennungsteil (50)
erkannt wird, wobei die Befehlsposition auf der Positionsinformation für diese Verarbeitungsposition basiert.

5. Informationsverarbeitungseinheit nach einem der Ansprüche 1 bis 4, bei der das Anzeigeteil (130) eine vorbezeich-
nete Anzeige längs der virtuellen Umlaufbahn liefert, die befohlene Position auf der virtuellen Umlaufbahn fixiert
und im sich bewegenden Zustand die Verarbeitungsposition längs der virtuellen Umlaufbahn anzeigt.

6. Informationsverarbeitungseinheit (2) nach einem der Ansprüche 1 bis 4, bei der das Anzeigeteil (130) die vorbe-
zeichnete Anzeige längs der virtuellen Umlaufbahn liefert, die Verarbeitungsposition auf der virtuellen Umlaufbahn
fixiert und im sich bewegenden Zustand die befohlene Position längs der virtuellen Umlaufbahn anzeigt.

7. Informationsverarbeitungseinheit (2) nach Anspruch 5 oder 6, bei der mehrere konzentrische virtuelle Umlaufbahnen
vorgesehen sind.

8. Informationsverarbeitungseinheit (2) nach Anspruch 5 oder 6, bei der die virtuelle Umlaufbahn eine Spiralform hat.
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9. Informationsverarbeitungseinheit (2) nach Anspruch 7 oder 8, bei der im Falle, dass die Verarbeitungsposition und
die befohlene Position voneinander in einer Richtung orthogonal zu einer Umfangsrichtung der virtuellen Umlaufbahn
voneinander entfernt sind, das Anzeigeteil (130) die Verarbeitungsposition und die befohlene Position in jeweils
unterschiedlichen Anzeigeformen anzeigt.

10. Informationsverarbeitungseinheit (2) nach Anspruch 9, bei der das Anzeigeteil (130) die Verarbeitungsposition und
die befohlene Position in jeweils unterschiedlichen Farben anzeigt.

11. Informationsverarbeitungseinheit (2) nach Anspruch 9, bei der das Anzeigeteil (130) sowohl für die Verarbeitungs-
position als auch für die befohlene Position blinkt.

12. Anzeigeverfahren für eine Informationsverarbeitungseinheit (2), umfassend die Schritte:

Lesen von Information, die in einem Aufzeichnungsmedium aufgezeichnet ist;
Verarbeiten der gelesenen Information; und
Erkennen eines Befehls für eine vorbezeichnete Position in der Information, gekennzeichnet durch
Erkennen eines Änderungsbefehls zum Ändern einer Wiedergabeposition der Information des Informations-
verarbeitungsteils, wobei der Änderungsbefehl durch einen Drehvorgang an einem Änderungsbefehlserken-
nungsteil erkannt wird;
Ändern der Wiedergabeposition des Informationsverärbeitungsteils, wenn der Änderungsbefehl erkannt wird,
und
Anzeigen einer befohlenen Position entsprechend der Befehlsinformation auf einer virtuellen Umlaufbahn, die
eine Bewegung des Aufzeichnungsmediums längs der Drehvorgangsrichtung simuliert, wenn der Positionsbe-
fehl erkannt wird.

13. Anzeigeprogramm für eine Informationsverarbeitungseinheit (2), wobei das Verfahren nach Anspruch 12 von einem
Rechnerteil (50) ausgeführt wird.

14. Aufzeichnungsmedium zum Aufzeichnen des Anzeigeprogramms für eine Informationsverarbeitungseinheit (2) dar-
in, wobei das Anzeigeprogramm für die Informationsverarbeitungseinheit nach Anspruch 13 darin in einer von dem
Rechnerteil (50) lesbaren Form aufgezeichnet ist.

15. Wiedergabeeinheit (1), enthaltend:

die Informationsverarbeitungseinheit (2) nach einem der Ansprüche 1 bis 11, und
ein Wiedergabeteil (30) zum Erfassen und Wiedergeben der von der Informationsverarbeitungseinheit verar-
beiteten Information.

Revendications

1. Unité de traitement d’informations (2) comprenant :

une section de lecture (10) pour lire des informations enregistrées sur un support d’enregistrement ;
une section de traitement d’informations (20) pour traiter les informations lues par cette section de lecture ; et
une section de reconnaissance d’instructions de position (50) pour reconnaître une instruction pour une position
prédéterminée dans lesdites informations, caractérisé par
une section de reconnaissance d’instruction de changement (120) reconnaissant une instruction de changement
pour changer une position de reproduction des informations de la section de traitement d’informations, l’ins-
truction de changement étant reconnue par une opération rotatoire sur la section de reconnaissance d’instruction
de changement ;
une section de commande de traitement (50) pour changer la position de reproduction de la section de traitement
d’informations quand l’instruction de changement est reconnue par la section de reconnaissance d’instruction
de changement, et
une section d’affichage (130) pour afficher une position ordonnée correspondant aux informations ordonnées
sur une orbite virtuelle simulant un mouvement du support d’enregistrement suivant la direction d’opération
rotatoire de l’instruction de changement quand l’instruction de position est reconnue par la section de recon-
naissance d’instructions de position.
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2. Unité de traitement d’informations (2) selon la revendication 1, dans laquelle ladite position prédéterminée est une
position de début de traitement pour démarrer le traitement des informations dans la même position de manière
répétitive.

3. Unité de traitement d’informations (2) selon la revendication 1 ou 2, dans laquelle ladite section d’affichage (130)
affiche une position de traitement des informations en fonction de l’avancement du traitement par la section de
traitement d’informations (20) et affiche, quand une instruction pour une position prédéterminée est reconnue par
la section de reconnaissance d’instructions de position (50), la position ordonnée sur la base de ladite position de
traitement.

4. Unité de traitement d’informations (2) selon la revendication 1 ou 2, dans laquelle les informations enregistrées sur
le support d’enregistrement comprennent des données et des informations de position pour les données ; et
la section d’affichage (130) affiche une position de traitement desdites données sur la base desdites informations
de position et affiche, quand une instruction pour la position prédéterminée est reconnue par la section de recon-
naissance d’instructions de position (50), la position ordonnée sur la base desdites informations de position pour
ladite position de traitement.

5. Unité de traitement d’informations (2) selon l’une quelconque des revendications 1 à 4, dans laquelle la section
d’affichage (130) fournit un affichage prédéterminé suivant l’orbite virtuelle, fixe la position ordonnée sur l’orbite
virtuelle et affiche dans l’état de mouvement la position de traitement suivant l’orbite virtuelle.

6. Unité de traitement d’informations (2) selon l’une quelconque des revendications 1 à 4, dans laquelle ladite section
d’affichage (130) fournit l’affichage prédéterminé suivant l’orbite virtuelle, fixe la position de traitement sur ladite
orbite virtuelle et affiche dans l’état de mouvement la position ordonnée suivant ladite orbite virtuelle.

7. Unité de traitement d’informations (2) selon la revendication 5 ou 6, dans laquelle une pluralité d’orbites virtuelles
concentriques sont fournies.

8. Unité de traitement d’informations selon la revendication 5 ou 6, dans laquelle l’orbite virtuelle a une forme de spirale.

9. Unité de traitement d’informations selon la revendication 7 ou 8, dans laquelle la position de traitement et la position
ordonnée sont éloignées l’une de l’autre dans une direction orthogonale à une direction circonférentielle de l’orbite
virtuelle, la section d’affichage (130) affiche ladite position de traitement et ladite position ordonnée sous des formes
d’affichage différentes, respectivement.

10. Unité de traitement d’informations selon la revendication 9, dans laquelle ladite section d’affichage (130) affiche la
position de traitement et la position ordonnée avec des couleurs différentes, respectivement.

11. Unité de traitement d’informations selon la revendication 9, dans laquelle ladite section d’affichage (130) clignote
pour l’une ou l’autre de la position de traitement et la position ordonnée.

12. Procédé d’affichage pour une unité de traitement d’informations (2), le procédé comprenant les étapes consistant à :

lire des informations enregistrées sur un support d’enregistrement ;
traiter les informations lues par cette section de lecture ; et
reconnaître une instruction pour une position prédéterminée dans lesdites informations, caractérisé par
reconnaître une instruction de changement pour changer une position de reproduction des informations de la
section de traitement d’informations, l’instruction de changement étant reconnue par une opération rotatoire
sur la section de reconnaissance d’instruction de changement ;
changer la position de reproduction de la section de traitement d’informations quand l’instruction de changement
est reconnue, et
afficher une position ordonnée correspondant aux informations ordonnées sur une orbite virtuelle simulant un
mouvement du support d’enregistrement suivant la direction d’opération rotatoire quand l’instruction de position
est reconnue.

13. Logiciel d’affichage pour une unité de traitement d’informations (2), dans lequel le procédé selon la revendication
12 est exécuté par une section de calcul (50).
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14. Support d’enregistrement pour enregistrer dessus le logiciel d’affichage pour une unité de traitement d’informations
(2), dans lequel le logiciel d’affichage pour l’unité de traitement d’informations selon la revendication 13 est enregistré
dessus sous une forme lisible pour la section de calcul (50).

15. Unité de reproduction (1) comprenant :

l’unité de traitement d’informations (2) selon l’une quelconque des revendications 1 à 11 ; et
une section de reproduction (30) pour aller chercher et lire et reproduire les informations traitées par l’unité de
traitement d’informations.
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