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(57) ABSTRACT

The mvention provides an adaptive brake force setting sys-
tem. Every time when a pickup head with a predetermined
mass crosses a plurality of recording tracks 1n an optical
recording media, the system 1s used for selling brake force to
make the pickup head stop from a predetermined initial
brake position to a target recording track. The system com-
prises a detecting module and an estimating module. The
detecting module 1s for detecting a final velocity and an
acceleration of the pickup head when the pickup head arrives
at the 1itial brake position. The estimating module 1s for,
according to the final velocity and the acceleration, using a
predetermined brake force estimating process to estimate the
brake force exerted on the pickup head at each time for
making the pickup head stop to the target recording track in
a predetermined braking time. Therefore, the pickup head
stop exactly to the target-recording track.

29 Claims, 3 Drawing Sheets
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ADAPTIVE BRAKE FORCE SETTING
SYSTEM IN AN OPTICAL RECORDING
DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

This mvention relates to an adaptive brake force setting
system; 1n particular, an adaptive brake force setting system
used 1n a pickup head.

BACKGROUND OF THE INVENTION

Please refer to FIG. 1. FIG. 1 1s a schematic diagram of an
optical recording system 10 according to the prior art. The
optical recording system 10 comprises a pickup head 12 and
an optical recording media 14. The optical recording media
14 comprises a spiral recording track 16, a series of indents.
The pickup head 12 reads data on the track 16 by locking
onto the track 16 of the optical recording media 14.

The pickup head 12 has to read the data 1n different posi-
tions on the optical recording media 14. Because the pickup
head 12 can only move 1n a radial direction on the optical
recording media 14, the pickup head 12 can not move
directly from position A to position C. Therefore, the pickup
head 12 has to move from position A to position B and then
from position B to position C to lock onto the track 16 again
and reads the data on position C.

Though, the optical recording media 14 has only one
spiral-recording track 16. When the pickup head 12 moves
from position A to position B, the pickup head 12 seems to
across a number of recording tracks. The movement form
position A to position B 1s called seek or seeking. After
secking, the pickup head 12 has to move from position B to
position C to lock onto a target track again and then reads
data on the target track. The movement from position B to
position C 1s called following.

After seeking, the optical recording system 10 exerts
brake force to make the pickup head 12 stop before switch-
ing to the following. When the pickup head 12 1s seeking, the
pickup head 12 1s going to stop slowly, but the velocity of the
pickup head 12 1s still fast and the momentum of the pickup
head 12 1s still strong. It 1s difficult for the pickup head 12 to
lock onto the next target track immediately. Therefore, the
optical recording system 10 has to exert brake force on the
pickup head 12 for making the pickup head 12 stop before
switching to the following.

After seeking and before switching to the following, the
optical recording system 10 exerts brake force to make the
pickup head 12 stop. Before the pickup head 12 finishes
seeking, an estimating mechanism of control IC of the
pickup head 12 informs the pickup head 12 that how far the
target-recording track 1s. The optical recording system 10
exerts brake force when the last (or the last half of) track
arrives. The prior art used a fixed brake force. It cannot
smoothly decrease the velocity of the pickup head under
many circumstances.

The optical recording system 10 breaks the pickup head
with the fixed brake force. If the final velocity of the pickup
head 12 1s fast, the optical recording system 10 spends a long,
time to brake the pickup head 12 and the pickup head 12 will
exceed the target recording track. It the final velocity of the
pickup head 12 1s slow, the optical recording system 10
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spends a short time to brake the pickup head 12 and the
pickup head 12 will not arrive at the target recording track.
Therefore, the optical recording system 10 has to make the
pickup head 12 lock onto the target recording track by fol-
lowing.

SUMMARY OF THE INVENTION

The objective of the present invention 1s to provide an
adaptive brake force setting system for improving the short-
comings of the prior art.

The present invention relates to an adaptive brake force
setting system. Every time when a pickup head with a prede-
termined mass crosses a plurality of recording tracks 1n an
optical recording media, the adaptive brake force setting sys-
tem can set brake force to make the pickup head stop from a
predetermined initial brake position to a target recording
track.

The adaptive brake force setting system of the present
invention comprises a detecting module and an estimating
module. The detecting module 1s for detecting a final veloc-
ity and an acceleration of the pickup head when the pickup
head arriving the initial brake position. The estimating
module, according to the final velocity and the acceleration,
uses a predetermined brake force estimating process to esti-
mate the brake force exerted on the pickup head at each time
for making the pickup head stop on the target recording track
in a predetermined braking time.

The pickup head recerves a base force when crossing the
plurality of recording tracks. The brake force estimating pro-
cess estimates the brake force according to the base force,
the final velocity, the acceleration, the mass of pickup head
and the braking time.

—

T'he present invention auto-adjusts the brake force exerted
on the pickup head according to the final velocity and accel-
cration of the pickup head before finishing seeking.
Theretore, the pickup head can arrive on the target recording
track 1n the predetermined braking time.

The objective of the present mvention will no doubt
become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment, which is illustrated in the various figures and
drawings.

BRIEF DESCRIPTION OF THE APPENDED
DRAWINGS

FIG. 1 1s a schematic diagram of an optical recording
system according to the prior art.

FIG. 2 1s a schematic diagram of an adaptive brake force
setting system and an optical recording media according to
the present invention.

FIG. 3 15 a flowchart of a method of setting the adaptive
brake force according to the present mnvention.

DETAILED DESCRIPTION OF THE INVENTION

Please refer to FIG. 2. FIG. 2 1s a schematic diagram of an
adaptive brake force setting system 30 and an optical record-
ing media 34 according to the present invention. The present
invention relates to an adaptive brake force setting system
30. Every time when a pickup head 32 with a predetermined
mass crosses a plurality of recording tracks 35 1n an optical
recording media 34 (when seeking), the adaptive brake force
setting system 30 1s used for setting brake force to make the
pickup head 32 stop from a predetermined 1nitial brake posi-
tion S to a target recording track T. As mentioned 1n the
background of the mvention, the optical recording media 34
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has only one spiral-recording track. The plurality of record-
ing tracks 33 described here 1s that when the pickup head 32
1s seeking, 1t seems to across a number of recording tracks to
the target-recording track T.

As shown 1n FIG. 2, the adaptive brake force setting sys-
tem 30 of the present invention comprises a detecting mod-
ule 36, an estimating module 38 and a position-setting mod-
ule 39. The detecting module 361s for detecting a final
velocity and an acceleration of the pickup head 32 when the
pickup head 32 arnving the initial brake position S. The
estimating module 38, according to the final velocity and the
acceleration which 1s detected by detecting module 36, uses
a predetermined brake force estimating process to estimate
the brake force exerted on the pickup head 32 at each time
for making the pickup head 32 stop to the target recording
track T at 1n a predetermined braking time. The position-
setting module 39 1s for setting the predetermined initial
brake position S of the pickup head 32. For example, the
initial brake position S can set on one track or half track
betore the target recording track T.

As shown 1n FIG. 2, the detecting module 36 comprises a
velocity detector 37 for detecting the varniation of velocity of
the pickup head 32 crossing the plurality of recording tracks,

and then obtaining the final velocity and the acceleration of
the pickup head 32 when the pickup head 32 arrives the

initial brake position S.

What follows 1s the brake force estimating process of the
present invention. The brake force estimating process of the
present invention 1s deducted from the momentum conserva-
tion law for that the momentum of the objects 1s fixed:

Momentum=FxAt=mxV;

wherein, F 1s the brake force, At 1s the braking time, m 1s
the mass of the pickup head 32 and V 1s the final velocity of
the pickup head 32.

When the mass of the pickup head 32 1s fixed, the faster
the final velocity the greater the momentum, and a greater
reverse momentum 1s needed to stop the pickup head 32.
Therefore, 11 the brake force for stopping the pickup head 32
1s ixed, the pickup head 32 spends more time to brake. If the
braking time 1s fixed, the brake force i1s proportional to the
final velocity of pickup head 32. Because the next step of the
secking 1s the following, the present invention uses unfixed
brake force but fixed braking time to avoid spending a long
time 1n braking and the pickup head 32 stopping outsides the
target recording track during the following.

The momentum of the pickup head 32 1s suffered from the
brake force and other factors such as friction. The other fac-
tors are generally called a base brake force. The base brake
force relates to the type of the pickup head 32. Therefore, 1n
the present invention, the base brake force, as well as the
mass of the pickup head 32, 1s known. Theretore, the equa-
tion of momentum 1n the present invention can be modified
as follows:

Momentum=mxV=(brake force+base brake force)xAt

In conclusion, the brake force estimating process esti-
mates the brake force exerted on the pickup head 32 accord-
ing to the base brake force, final velocity, acceleration, mass
and braking time of the pickup head 32. The momentum
equation can be deduced to a simple equation for estimating
brake force as follows:

brake force=base brake force+mxV/At.
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This equation framework 1s not perfect for that 1t ignores
the influence of the acceleration. The preferred embodiment
of the present invention gives a complete brake force equa-
tion. First of all, set a least final velocity. When the final
velocity of pickup head 32 1s less than the least final velocity,
the system brakes the pickup head 32 by the minimum brake
torce. Therefore, the pickup head 32 does not stop too
quickly because the brake force 1s not so big. The estimating
brake force equation according to the preferred embodiment
of the present invention 1s as follows:

brake force=base brake force+parameter 1xacceleration+parameter
2x(final velocity—the smallest final velocity);

wherein parameter 1 and parameter 2 are based on the
mass and braking time of the pickup head 32 to adjust a gain
value. This 1s to convert the final velocity and the accelera-
tion 1nto a gain value of a force. When the pickup head 32 1s
applied in the optical recording system, the parameter 1 and
parameter 2 are predetermined. When the pickup head 32
finishes seeking, the adaptive brake force setting system of
the present invention detects the final velocity and the accel-
eration to estimate the brake force exerted on the pickup
head 32.

Please reter to FIG. 3. FIG. 3 15 a flowchart of a method of
setting the adaptive brake force according to the present
invention. The method comprises the following steps:

Step 540: start;
Step S42: the pickup head 32 conduct seeking;
Step S44: set the 1initial brake position S;

Step S46: determine whether the pickup head arrives on
the 1imitial brake position; if yes, go to step S48; if no, go
back to S46:

Step S48: detect the variation of velocity of the pickup
head 32 crossing the plurality of recording tracks, and
then obtain the final velocity and the acceleration of the
pickup head 32;

Step S50: estimate the brake force;

Step S52: exert the brake force on the pickup head 32;

Step S54: stop.

The present mnvention auto-adjusts the brake force exerted
on the pickup head 32 according to the final velocity and the
acceleration of pickup head 32 before finishing seeking.
Theretfore, the pickup head 32 can arrive on the target
recording track T in the predetermined braking time. It pre-
vents the pickup head 32 from exceeding the target-
recording track T and stopping too early.

With the example and explanations above, the features
and spirits of the mvention will be hopefully well described.
Those skilled 1in the art will readily observe that numerous
modifications and alterations of the device may be made
while retaiming the teaching of the mvention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.

What 1s claimed 1s:

1. An adaptive brake force setting system, when a pickup
head with a predetermined mass crosses a plurality of
recording tracks 1n an optical recording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined 1nitial brake position to a target recording track, the
system comprising:

a detecting module for detecting a final velocity and an

acceleration of the pickup head when the pickup head
arrives at the iitial brake position; and

an estimating module, according to the final velocity and
the acceleration, using a predetermined brake force
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estimating process to estimate the brake force exerted
on the pickup head for making the pickup head stop to
the target recording track in a predetermined braking
time.

2. The system of claim 1, further comprising a position
setting module for setting the predetermined initial brake
position of the pickup head.

3. The system of claim 2, wherein the predetermined 1ni-
tial brake position 1s one track before the target-recording
track.

4. The system of claim 2, wherein the predetermined 1ni-
tial brake position 1s half of the track before the target-
recording track.

5. The system of claim 1, wherein the detecting module
comprises a velocity detector for detecting the variation of
velocity of the pickup head crossing the plurality of record-
ing tracks, and then obtaining the final velocity and the
acceleration of the pickup head.

6. The system of claim 1, wherein the pickup head
receives a base force when crossing the plurality of record-
ing tracks, and the brake force estimating process estimates
the brake force according to the basic force, the final
velocity, the acceleration, the mass of the pickup head and
the predetermined braking time.

7. An adaptive brake force setting method, when a pickup
head with a predetermined mass crosses a plurality of
recording tracks in an optical recording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined 1nitial brake position to a target recording track, the
method comprising:

detecting a final velocity and an acceleration of the pickup

head when the pickup head arrives at the initial brake
position;

according to the final velocity and the acceleration, using,

a predetermined brake force estimating process to esti-
mate the brake force exerted on the pickup head for
making the pickup head stop to the target recording
track 1n a predetermined braking time.

8. The method of claim 7, further comprising a step of:

setting the predetermined initial brake position of the

pickup head.

9. The method of claim 8, wherein the predetermined 1ni-
tial brake position 1s one track before the target-recording
track.

10. The method of claim 8, wherein the predetermining
predetermined initial brake position 1s half of the track
betore the target-recording track.

11. The method of claim 7, wherein the detecting process
1s for detecting the variation of velocity of the pickup head
crossing the plurality of recording tracks, and then obtaining
the final velocity and the acceleration of the pickup head.

12. The method of claim 7, wherein the pickup head
receives a base brake force when crossing the plurality of
recording tracks, and the brake force estimating process esti-
mates the brake force according to the [basic] base brake
force, the final velocity, the acceleration, the mass of the
pickup head and the predetermined braking time.

13. An adaptive brake force setting system, when a pickup

head with a predetermined mass crvosses a plurality of

recording tracks in an optical recording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined initial brake position to a target recording track,
the system comprising: a detecting module for detecting a
final velocity of the pickup head when the pickup head
arrives at the initial brake position; and an estimating
module, according to the final velocity, using a predeter-
mined brake force estimating process to estimate the brake
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Jforce exerted on the pickup head for making the pickup head
stop to the target recording track in a predetermined braking
time; wherein the detecting module further detects an accel-
eration of the pickup head and whevein the pickup head
receives a base brake force when crossing the plurality of
recovding tracks, and the brake force estimating process
estimates the brake force according to the base brake force,
the final velocity, the acceleration, the mass of the pickup
head and the predetermined braking time.

14. The system of claim 13, further comprising a position
setting module for setting the predetermined initial brake
position of the pickup head.

15. The system of claim 14, wherein the predetermined
initial brake position is one track before the target-recording
track.

16. The system of claim 14, wherein the predetermined
initial brake position is half of the track before the target-
recording track.

17. The system of claim 13, wherein the detecting module
comprises a velocity detector for detecting the variation of
velocity of the pickup head crossing the plurality of record-
ing tracks, and then obtaining the final velocity and an
acceleration of the pickup head.

18. An adaptive brake force setting method, when a pickup
head with a predetermined mass crvosses a plurality of
recovding tracks in an optical vecording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined initial brake position to a target rvecording track,
the method comprising: detecting a final velocity of the
pickup head when the pickup head arrives at the initial brake
position; according to the final velocity, using a predeter-
mined brake force estimating process to estimate the brake
Jorce exerted on the pickup head for making the pickup head
stop to the target recording track in a predetermined braking
time; wherein the detecting process is for detecting the
variation of velocity of the pickup head crossing the plurality
of recording tracks, and then obtaining the final velocity and
an acceleration of the pickup head; and wherein the pickup
head receives a base brake force when crossing the plurality
of recording tracks, and the brake force estimating process
estimates the brake force according to the base brake force,
the final velocity, the acceleration, the mass of the pickup
head and the predetermined braking time.

19. The method of claim 18, further comprising a step of:
setting the predetermined initial brake position of the pickup
head.

20. The method of claim 19, wherein the predetermined

initial brake position is one track before the target-recording
track.

21. The method of claim 19, wherein the predetermined
initial brake position is half of the track before the target-
recording track.

22. An adaptive brake force setting system, when a pickup
head with a predetermined mass crosses a plurality of
recording tracks in an optical vecording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined initial brake position to a target rvecording track,
the system comprising: a detecting module for detecting an
acceleration of the pickup head when the pickup head
arrives at the initial brake position; and an estimating
module, according to the acceleration, using a predeter-
mined brake force estimating process to estimate the brake
Jorce exerted on the pickup head for making the pickup head
stop to the target recording track in a predetermined braking
time; wherein the pickup head receives a base brake force
when crossing the plurality of recording tracks, and the
brake force estimating process estimates the brake force
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according to the base brake force, the acceleration, the mass
of the pickup head and the predetermined braking time.

23. The system of claim 22, further comprising a position
setting module for setting the predetermined initial brake
position of the pickup head.

24. The system of claim 23, wherein the predetermined
initial brake position is one track before the target-recovding
track.

25. The system of claim 23, wherein the predetermined
initial brake position is half of the track before the target-
recording track.

26. An adaptive brake force setting method, when a pickup

head with a predetermined mass crosses a plurality of

recording tracks in an optical recording media, used for set-
ting brake force to make the pickup head stop from a prede-
termined initial brake position to a target recording track,
the method comprising: detecting an acceleration of the
pickup head when the pickup head arrives at the initial brake
position; according to the acceleration, using a predeter-
mined brake force estimating process to estimate the brake

8

Jforce exerted on the pickup head for making the pickup head
stop to the target recorvding track in a predetermined braking
time; wherein the pickup head receives a base brake force
when crossing the plurality of recording tracks, and the
brake force estimating process estimates the brake force
according to the base brake force, the acceleration, the mass
of the pickup head and the predetermined braking time.

27. The method of claim 26, further comprising a step of:

1o Setting the predetermined initial brake position of the pickup

15

head.
28. The method of claim 27, wherein the predetermined

initial brake position is one track before the target-recording
track.

29. The method of claim 27, wherein the predetermined

initial brake position is half of the track before the target-
recording track.
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