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BACKGROUND OF THE INVENTION

METHOD AND APPARATUS FOR REPRODUCING IMAGES

1. FIELD OF THE INVENTION:
The present invention relates to a video
reproduction apparatus and a video reproduction method, and

~ in particular to a video reproduction apparatus and a video

reproduction method for, vhen a video bit stream having a

'compresse'd video signal, such as an MPEG video signal,

recorded therein is input and expanded to decode the
compressed video signal into an original video signal,

'displaying‘ information regarding a bit rate of the video

bit- stream .

2. DESCRIPTION OF THE RELATED ART:

Figure 4 is a block diagram of a conventional video
repi'oduction apparatus 400. The video reproduction
apparatus 400 reproduces a video signai based on a video
bit stream including a plurality of pictures and having a
picture type of each of the plurality of pictures recorded
therein.

In this specificétion, the term “picture type™
refers to a type of inter-motion compensation frame encoding
in an MPEG video encoding system as is ivell known, and can
be one of three picture types of I picture (intra-coded
picture), P plcture (predictive coded picture) and B picture -
(bidirectionally-predictive coded picture). In general, a
number of bits per picture is largest in the I picture, second
largest in the P picture, and smallest in the B picture (I

_ picture>P picture>B picture).

The video reproduction apparatus 400 includes a
video decoder 41 for receiving and expanding a video bit
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stream and thus outputting a video signal, a picture start

point detection circuit 42 for receiving the video bit stream

and detecting a plcture start point which represents a start
point of each of a plurality of pictures included in the
video bit stream, and a frame count circuit 43 for counting
a number of times that the picture start point detection

'circuit 42 detects the picture start point and measuring

a ﬁredetem:l.ned time unit.  The v:l.ded reproduction
apparatus 400 also includes a bit rate calculation circuit
44 for counting a number of bits included in each of the
pictures in the video bit stream for the predetermined time
unit and outputting the counted number of bits as an average
bit rate, and a video signal generation circuit 45 for
receiving the output from the bit rate calculation circuit
44 and generating a bit rate video signal for displaying
the average bit rate. The video reproduction apparatus 400
further includes a video signal addition circuit 46 for
adding the video signal output from the video decoder 41
and the bit rate video signal output from the video signal
generation circuit 45, an NTSC conversion circuit 47 for
converting the video signal obtained by the video signal
addition circuit 46 into a video signal of an NTSC format,
and a D/A conversion circuit 48 for converting the output
from the NTSC conversion circuit 47 1nto an analog signal.

The video reproducfion apparatus 400 having the
above-described structure operate-é as follows.

The video decoder 41 receilves and expands a video
bit stream, and thus outputs a video signal. The picture
start point detection circuit 42 receives the video bit
stream and detects a picture start point which represents
a start point of each of a plurality of pictures. The frame
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count circuit 43 counts a number of times that the picture

‘start point detection circuit 42 detects the picture start

point and measures a predetermined time unit. The bit rate
calculation circuit 44 counts a number of bits included in
each of the pictures in the video bit stream while the frame
count circuit 43 measures the predetermined time unit, and
outputs the counted number of bits as an average bit rate.

‘The video signal generation circuit 45 receives the output
- from the bit rate calculation circuit 44 and generates a

bit rate video signal for displaying the average bit rate.
The video signai addition circuit 46 adds the video signal
output from the video decoder 41 and the bit rate video signal
output from the video signal generation circuit 45. The
NTSC conversion circuit 47 converts the wvideo signal
obtained by the video signal addition circuit 46 into a video
sighal of an NTSC format. The D/A conversion circuit 48
converts the output from the NTSC conversion circuit 47 into
an analog signal.

In a conventional video reproduction apparatus,
while a moving picture including a plurality of pictures
is being reproduced, the average bit rate representing the
total of the number of bits included in a plurality of
pictﬁres per time unit is displayed. However, while a still
picture is being reproduced, the average bit rate relating
to the plurality of pictures is not displayed since display
of such an average bit rate is meaningless.

A reproduction apparatus is now demanded which, even
while a still picture is being reproduced in, for example,
a pause mode or in a frame-by-frame reproduction mode, can
display information relating to the bit rate, sudh as the

picture type or the number of bits of the picture



corresponding to the still picture.
SUMMARY OF THE INVENTION

- According to one aspect of the invention, a video
reproduction apparatus for reproducing video data based on

a video bit stream having a plurality of pictures and also
‘having a picture type representin’g a type of encoding for
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each of the plurality of pictures is provided. The
apparatus includes a picture type detection section for,
while a still picture is being reproduced, detecting a
plcture type of a picture, from among the plurality of
pictures, corresponding to the still picture: a bit rate
calculation section for, while the still picture is being
reproduced, calculating a number of bits included in the
picture correspondj_.ng to the still picture, and while a

'moving picture is being reproduced, calculating an average

20 .

bit rate per predetermined time unit; and a video signal
generation section for, while the still picture is being
reproduced, generating a first bit rate video signal for

‘displaying the picture type detected by the picture type
‘detection section and the number of bits calculated by the
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bit rate calculation section, and while a moving picture
is being reproduced, generating a second bilt rate wvideo
signal for displaying the average bit rate calculated by
the bit rate calculation section.

_ In one embodiment of the invention, the video
feproduction apparatus further includes a video decoder for
expanding the video bit steam to generate a video signal;
and a video signal addition section for, while the still
picture is being reproduced, adding the video signal
generated by the video decoder and the first bit rate video
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signal generated by the video signal _generation , sedtion,

'_and while the moving picture is being re;iroduced, adding

the video signal generated by the video decoder and the
second bit rate video signal generated by the video signal

‘generation section..

In one embodiment of the invention, the bit rate

‘calculation section includes a picturé start point

detection section for detedting a picture start point which
represents a start point of each of the pluraiity of

"bictures: a bit number calculation section for, in response

to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures; a
frame count section for counting a number of picture start
points detected by the picture start point detection section
to measure the prescribed time unit; an addition section
for, each time the picture start point detection section

detects a picture start point, accumulatively adaing the

number of bits counted by the bit number calculation section,
and outputting the resulting addition result as an average
bit rate, while tlie predetermined time unit is measured:
and a switch section for selecting and outputting either
the number of bits counted by the bit number calculation
séction or the average bit rate obtained by the addition

section.

In one embodiment of the.invention, the bit rate
calculation section includes a picture start point
detection section for detecting a picture start point which
represents a start point of each of the plurality of pictures
and a GOP start point; a bit number calculation section for,.
in response to the detection of the picture start point
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‘performed by the picture start point detection section,

counting a number of bits included in each of the plurality
of pictures:; a frame count section for counting a number
of GOP picture start points detected by the picture start
point detection section to measure the prescribed time unit;
an addition section for, each time the picture start point
detection section detects a picture start - point,
accumulatively adding the number of bits counted by the bit

number calculation section, and outputting the resulting

a&dit;l.on result as an average bit rate, while the
predetemihed time unit is measured; and a switch section
foi: selecting and outputting either the number of bits
counted by the bit number calculation section ox the average
bit rate obtained by the addition section.

In one embodiment of the invention, the bit rate
calculation section includes a picture start point
detection section for detecting a picture start point which
represents a start point of each of the plurality of pictures
and a GOP start point which represénts a GOP start point;
a bit number calculation section for, in response to the
detection of the picture start point performed by the picture
start point. detection. section, counting a number of bits
included in each of the plurality of pictures; an addition
section for, each time the picture start point detection
section detects a picture start point, accumulatively
adding the number of bits counted by the bdit number
calculation section, and outputting the resulting addition
result as an average bit rate, until the GOP start point
is detected; and a switch section for selecting and
outputting either the number of bits counted by the bit
number calculation section or the average bit rate obtained
by the addition section.
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In one embodiment of the inventioﬁ, the bit rate
calculation section includes a picture start point
detection section for detecting a picture start point which
represents a start point of each of the plurality of
pictures; a bit number calculation section for, in response
to the detection of the picture start point perfonnéd by
the picture start point detection section, counting a number -
of bits included in each of the plurality of pictures: a
timer for counting time to measure the predetermined time
unit; an addition section for, each time the picture start
point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation section, and outputting the resulting
addition result as an average bit rate, while the .
predetermined time unit is measured; and a switch section
for selecting and outputting either the number of bits
counted by the bit number calculation section or the average
bit rate obtained by the addition section.

According to another aspect of the invention, a
video reproduction method for reproducing video data based
on a video bit sfr_eam having a plurality of pictures and
also having a picture type representing a type of encoding
for each of the plurality of pictures is prov:l.déd. The

'method includes a plcture type detection step of, while a

stil]l picture is being reproduced, detecting a picture type
of a picture, from among the plurality of pictures,
corresponding to the stillipicture: a bit rate calculation
step of, while the still picture is being reproduced,
calculating a number of bits included in the picture
corresponding to the still picture, and while a moving
picture is being reproduced, calculating an average bit rate
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per predetermined time unit: and a video signal generation
step of, while the still picture is being reproduced,
generating a first bit rate video signal for displaying the
picture type detected by the picture type detection step

| and the number of bits calculated by the bit rate calculation

step, and while a moving picture is being reproduced,
generating a second bit rate video signal for displaying

. the average bit rate calculated by the bit rate calculation

step.

In one embodiment of the invention, the wvideo
reproduction xhethod further includes a video decoding step
of expanding the video bit steam to generate a video signal;
and a video signal addition step of, while the still picture
is being reproduced, adding the video signal generated by
the video decoding step and the first bit rate video signal
generated by the video signal generation step, and while
the moving picture is being reproduced, adding the video
signal generated by the video decoding step and the second

bit rate video signal generated by the wvideo signal

generation step.

In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures: a bit
number calculation step of, in response to the detection
of the picture start point by the picture start point
detection step, counting a number of bits included in each
of the plurality of pictures: a.frame count step of counting
a number of picture start points detected by the picture
start point detection step to measure the prescribed time

: unit':: an addition step of, each time the picture start point '
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detection step detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
addition result as an average bit rate, while the’
predetermined time unit is measured; and a switch step of
selecting and outputting either the number of bits counted

- by the bit number calcﬁlatibn step or the airerage bit rate

obtained by the addition step.

In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures and a
GOP start point: a bit number calculation step of, in
response to the detection of the picture étart point by the
picture start point detection step, counting a number of
bits included in each of the plurality of pictures: a frame
count step of counting a number of GOP picture start points
detected by the picture start point detection step tomeasure
the prescribed time uﬁit: an addition step of, each time
the picture start point detection step detects a picture
start point, accumulatively adding the number of bits
counted by the bit number calculation step, and outputting
the resulting addition result as an average bit rate, while
the predetermined time unit is mea,stired; and a switch step
of se}.ecting and outputting either the number of bits counted
by the bit number calculation step or the averagé bit rate
obtained by the addition step.

In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures and a
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GOP start point which represents a GOP start point; a bit
number calculation step of, in response to the detection

of the picture start point by the picture start point
detect:l.on step, counting a number of bits included in each
of the plurality of pictures; an addition step of, each time
the picture start point detection step detects a picture
start point, accumulafively adding the number of bits

'counted by the bit number calculation step, and outputting

the resulting addition result as an average bit rate, until
the GOP start point is detected; and a switch step of
selecting and outputting either the number of bits counted
by the bit number caidﬁiation step or the average bit rate
obtained by the addition step.

In one embodiment of the invention, the bit rate
calculation step includes a picture start point detection
step of detecting a picture start point which represents
a start point of each of the plurality of pictures: a bit
number calculation step of, in response to the detection

" of the picture start point by the picture start point

detection step, counting a number of bits included in each
of the plurality of pictures:; a timing step of counting time
to measure the predetermined time unit; an addition step.
of, each time the picture start point detection step detects
a picture start point, accumulatively adding the number of
bits counted by the bit number calculation step, and
outputting the resulting addition result as an average bit

.rate, while the predetermined time unit is measured; and

a switch step of selecting and outputting either the number'
of bits counted by the bit number calculation step or the
average bit rate obtained by the addition step.

According to one embodiment of the invention, while
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a moving picture is being reproduced, the bit rate
calculation section outputs an average bit rate per
predetermined time unit. While a still picture is being

- i:'eproduced in, for example, a pause mode or in a frame-

by~frame reproduction mode, the bit rate calculation
section outputs the number of bits of a picture corresponding
to the still picture, and also the picture type detection
circuit outputs a picttire fype of the picture corresponding
to the still picture.

Due to such a structure, while the moving picture
is b_eing reproduced, the average bit rate is displayed as
second bit rate video information together with a wvideo
signal. While the still picture is being reproduced, the
number of bits and the picture type of the pilcture
corresponding to the still picture are displayed as first
bit rate video information together with the video signal.
Therefore, even while the still picture is being reproduced,
the information regarding the bit rate, such as, for example,
the number of bits and the picture type, can be displayed.

Thus, the invention described herein makes possible

the ‘advantages of providing a video reproduction apparatus
" and a video reproduction method for, even while a still

picture is being reproduced in, for example, a pause mode
or in a frame-by-frame re_produ_ction mode, displaying
information relating to the bit rate, such as the picture
type or the number of bits of the picture corresponding to
the still picture. | |

_ These and other advantages of the present inven‘l_:idn
will become apparent to those skilled in the art upon reading
and understanding the following detailed description with
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reference to the accompanying figures.
BRIEF DESCRIPTION OF THE DRAWINGS

- Figure lisa block diagram illustrating a structure
of a video reproduction apparatus according to a first
example of the present invention:

Figure 2 is a block diagram i1lustrating a structure.
of a bit rate calculation circuit in the video reproduction
apparatus shown in Figure 1: )

Figure 3 is a flowchart illustrating a video
reproduction method according to a second example of the
present invention; and

Figure 4 is a block diagram iliustrating a structure

of a conventional video reproduction apparatus.

DESCRIPTION OF THE EMBODIMENTS

Hereinafter, the present invention will be
described by way of illustrative examples with reference
to the accompanying drawings.

{(Example 1) .

Figure 1 is a block diagram illustrating a structure
of a video reprodt;étion apparatus 100 according to a first
example of the presént invention. The video reproduction
'apparatus 100 reproduces a compressed video signal based
on a video bit stream including a plurality of pictures
representing the éqmpressed video signal and having a

_ picture type of each of the plurality of pictures recorded
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- therein. While a still picture is being reproduced in, for

example, a pause mode or in a frame-by-frame reproduction

mode, the video reproduction apparatus 100 displays the

picture type and a number of bits of the picture
corresponding to the still picture.

As shown in Figure 1, the wvideo reproduction
apparatus 100 includes a video decoder 11, a picture typé
detection circuit 12, a bit rate calculation circuit 14,
avideo signal generation circuit 15, a video signal addition
circuit 16, an NTSC conversion circuit 17, and a D/A
conversion circuit 18.

The video decoder 11 receives and expands a video
bit stream and thus outputs a video signal. While a still
picture is being reproduced, the picture type detection
circuit 12 receives the video bit stream and detects a
picture type of a picture corresponding to the still picture
based on the video bit stream. The bit rate calculation
circuit 14 calculates a number of bits per picture and an
average bit rate per predetermined time unit based oh the
video bit stream. While the still picture is being
reproduced, the bit rate calculation circuit 14 outputs a
number of bits of the picture corresponding to the still
picture; and while a moving picture is being reproduced,
the bit rate calculation circuit 14 outputs the average bit
rate per predetermined time unit. The wvideo signal
generation circuit 15 receives the output from the picture
type detection circuit 12 and the output from the bit rate
calculation circuit 14. While the still picture is being
reproduced, the video signal generaﬁiim circuit 15
generates a first bit rate video signal for displaying the
picture type detected by the picture type detection circuit
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12 and the number of bits obtained by the bit rate calculation
circuit 14; and vﬁhile the moving picture is being reproduced,
the vicieo signal generation circuit 15 generates a sécond
bit rate video signal for displaying the average bit rate
obtained by the bit rate calculation circuit 14. while the
still picture is being reproduced, the video signal addition -
circuit 16 adds thé video signal generated by the video

decoder 11 and the first bit rate video signal génerated

by the video signal generation circuit 15; and while the
moving picture _is being reproduced, the video signal
addition circuit 16 adds the video signal generated by the

- video decoder 11 and the second bit rate video signal

generated by the video signal generation circuit 15. ‘The
NTSC conversion circuit 17 converts the video signal
obtained by the video signal addition circuit 16 intoa video
signal of an NTSC format. The D/A conversion circuit 18
converts the output from the NT'SC conversion circuit 17 into

an analog signal.

Figure 2 1is a block diagram of the bit rate
calculation circuit 14 of the video reproduction apparatus
100 shown in Figure 1. The bit rate calculation circuit 14
includes a picture start point detection circuit 21; a bit
mumber calculation circuit 22, a frame count circuit 23,
an addition circuit 24 and a switch circuit 25.

The picture start point detection circuit 21 detects
a plcture start point which represents a start point of each
of a plﬁrality of pictures included in the video bit stream.
The bit number calculation circuit 22 counts a number of
bits between a picture start point detected by the picture
start point detection circuit 21 and the next pictur_e start
point detected by the picture start point detection circuit
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.21 {i.e., the number of bits of one picture). The frame count

circuit 23 counts a predetermined number of picture start
points detected by the picture start point detection circuit
21 (i.e., a predetermined number of times that the picture
start point detection circuit 21 detects the picture start
point) to measure a predetermined time unit. In the case
of, for example, the NTSC system, the predetermined number
of picture start points is 30 which corresponds to about 1
second. Each time a predetermined number of plicture start
points are counted, the frame count circuit 23 outputs a
signal represent;l.ng the termination of the counting of the
predetermined number of picture start points. Each time the
picture start point detection circuit 21 detects the picture
start point, the addition circuit 24 accumulatively adds
the number of bit.s counted by the bit number calculation

~circuit 22. Then, based on the signal representing the

20

termination of the counting of the predetermined number of
picture start points, the addition circuit 24 outputs, as
an average bit rate, the resultant addition result, i.e.,
the number of bits accumulated ivhile the predetermined
number of picture start points (in the case of, for example,
the NTSC system, 30 picture start points corresponding to

.about 1 second) are counted, i.e., while the predetermined

25

time unit is measured. The switch circuit 25 selects either
the number of bits of one picture which is output from the
bit number calculation circuit 22 or the average bit rate

'which is output from the addition circuit 24 and outputs

30

the selected signal.

The video reproduction apparatus 100 in the first
example operates in the following manner.

Referring to Figure 1, a video bit stream is input
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to the video decoder 11, the picture type detection circuit

' 12, and the bit rate calculation circuit 14. The video

decoder 11 expands a compressed video signal represented
by a plurality of pictures included in the video bit stream
into an original video signal and outputs the video signal
to the video signal addition circuit 16. While a still

" picture is being reproduced, the picture type detection

10

circuit 12 analyzes the input video bit stream, detects the
plicture type (I picture, P picture or B picture) of the
picture, corresponding to the still picture, described in
the video bit stream, and outputs the detected picture type
to the video signal generation circuit 15. The bit rate
calculation circuit 14 calculates a number of bits of each

picture and an average bit rate per predetermined time unit
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30 .

from the input video bit stream. While the still picture
is being reproduced, the bit rate calculation circﬁit 14
outputs a number of bits of the picture corresponding to
the still picture to the wvideo signal generation circuit
15. While amoving picture is being reproduced, the bit rate
calculation circuit 14 outputs the average bit rate per
predetermined time unit to the video signal generation
circuit 15.

While the still picture is being reproduced, the
video signal generation circuit 15 generates a first bit
rate video signal for displaying the picture type of the
picture corresponding to the still picture which isldetected
by the picture type detection circuit 12 and the number of
bits of the plcture corresponding to the still picture which
1s obtained by the bit rate calculation circuit 14. While

' the moving picture is being. reproduced, the video signal

generation circuit 15 generates a second bit rate video
signal for displaying the average bit rate per predetermined
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- time unit which is obtained by the bit rate calculation
~circuit 14. As a video signal component, in the first bit

rate video signal, which displays the picture type, the video
signal generation circuit 15 generates a video signal
component for displaying either "I*, *P" or "B". ‘As avideo
signal component, in the first bit rate video signal, which
displays the number of bits, the video signal generai:ion
circuit 15 generates a video signal component representing
the numerical value of the number of bits. As the second
bit rate video signal representing the average bit rate,
the video signal generation circuit 15 generates a video
signal representing the numerical value of the average bit
rate or a video signal geometrically representing the
numerical value by, for example, a number of points or a
length of a bar. The first bit rate video signal and the
second bit rage video signal are output to the video signal
addition circuit 16. '

The video signal addition circuit 16 adds the video
signal oﬁtput from the video decoder 11 and the first bit
rate video signal or the second bit rate video signal output
from the video signal generation circuit 15 and outputs the

"addition result to the NTSC conversion circuit 17. The NTSC

conversion circuit 17 converts the output from the wvideo
signal addition circuit 16 into a video signal of an NTSC
format and outputs the converted video signal to the D/A
conversion circuit 18. The D/A conversion circuit 18
converts the digital video signal of the NTSC format which
is output from the NTSC conversion circuit 17 into an analog-

signal.

The operation of the bit fat‘e calculation circuit
14 will be described in detail. '
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‘Referring to Figure 2, the picture start point
detection circuit 21 arialirzes the input video bit stream
and detects the start point of each of the plurality of
pictures included in the video bit stream. Then, the
picture start point detection circuit 21 outputs the result
to the bit number calculation circuit 22, the frame count
circuit 23, and the _addition circuit 24. The bit number

calculation circuit 22 uses the picture start point detected
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by the picture start point detection circuit 21 as a trigger
to start counting the number of bits of  the picture
corresponding to the picture start point until the picture -
start point detection circuit 21 detects another picture -
start point. Thus, the number of bits of one picture is
obtained. The obtained number of bits is output to the
addition circuit 24 and the switch circuit 25. Then, the
bit number calculation circuit 22 clears the counter used
for counting the number of bits in preparation to count the
next number of bits.

The frame count circuit 23 counts a predetermined
number of the picture start points detected by the picture
start point detection circuit 21. In the case of, for
example, the NTSC system, the frame count circuit 23 counts
30 picture start points, which corresponds to about 1 second.
Each time 30 picture start points are counted, the frame
count circuit 23 notifies the addition circuit 24 that 30
picture start points have been counted.

Each time the picture start point detection circuit
21 detects a picture start point, the addition circuit 24
accumulatively adds the number of bits counted by the bit
number calculation circuit 22. Based on the output from the
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frame count circuit 23, the addition circuit 24 outputs to
the switch circuit 25, as an average bit rate, the number.
of bits accumulated while the predetermined number of
picture start points (in the case of, for example, the NTSC
system, 30 picture start points corresponding to about 1
second) are counted. Then, the addition circuit 24 clears
the counter used for counting the number 6f bits in
preparation to count the next number of bits. =

While the still picture is being reproduced in, for
example, a pause mode or in a :Erame-by.-frame reproduction
mode, the switch circuit 25 selects and outputs the bit

number of one picture corresponding to the still picture.,

which is output from the bit number calculation circuit 22.
While the moving picture is being reproduced, the switch
circuit 25 selects and outputs the average bit rate which
is ontput from the addition circuit 24.

In the first example, the frame count circuit 23
counts 30 picture start points in the case of the NTSC system.
The present invention is not limited to this. In an
alternative example, the bit rate calculation circuit
operates as follows. The picture start pbint detection
circuit 21 detects a GOP (group of picture) start point,
which is detected every 0.5 second in general, and outputs
the GOP start point to the frame count circuit 23, as well -
as the picture start point. Each time the frame count
circuit 23 counts two GOP start points, the frame count
circuit 23 notifies the addition circuit 24 that the two
GOP start points have been counted. In this case, counting
of only two GOP start points is sufficient, instead of 30
picture start points, and thus the structure of the.frame
count - circuit 23 can be simplified.
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In still another example, the picture start point

-detection circuit 21 detects a GOP start point .as well as
~a picture start point, and outputs the information on both

the GOP start point and the picture start point to the
addition circuit 24. Each time a GOP start point is detected,
the addition circuit 24 outputs the accumulated number of
bits to the switch circuit 25 as an average bit rate. In
this case, there is an advantage that the frame count circuit
23 is not necessary.

In still another example, a time couhting circuit
for counting a predetermined time unit is provided instead
of the frame count circuit 23. Each time the time counting
circuit counts the predetermined time unit, the addition
circuit 24 outputs the accumulated number of bits to the
switch circuit 25 as an average bit rate. Inthis case, there
is an advantage that the switching operation of the counted
value which otherwise needs to be performed by the frame
count circuit 23 depending on whether the system is PAL {25
frames/sec.) or NTSC (30 frames/sec.) is not necessary.

As described above, in the first example, while a
moving picture dis being reproduced, the switch 25 selects
the output from the addition circuit 24 and outputs the
average bit rate per predetermined time unit. Thus, the
average bit rate is displayed. While a still picture is
being reproduced in, for example, a pause mode or in a
frame-by-frame reproduction mode, the switch 25 selects the
output £rom the bit number qalculation c;rcuit 22 and outputs
the number of bits of the picture corresponding to the still
picture, and also, the picture type detection circuit 12
detects and  outputs the picture type of the picture
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corresponding to the still-picture. Thus, both the picture
type and the number of bits are displayed. Since the viewer
can clearly recognize the picture type and the number of
bits of the still picture, the viewer can select ., as aplcture
used for quality adjustment, a picture which, for example,
has a sufficiently large number of bits among the I pictures,
which have generally a high precision.

Since the information on the bit rate of the video
bit stream is displayed during reproduction of a still
picture as well as a mov:Lng picture;, there is an advantage
that the viewer can objectively evaluate the quality of both
the still picture and fhé moving picture.

{(Example 2)

In a second example of the present invention, a video
reproduction apparatus in which the functions of the picture
type detection circuit 12 and the bit rate calculation
circuit 14 are realized by software will be described.

Figure 3 1is a flowchart illustrating a video
reproduction method according to the present invention. In
the following description, the letter "S* in "S301", "S302"
and so on represents a “step®.

In §S301, proces_sing is started. In S302, a
predetermined unit length of a video bit stream is input
to the video reproduction apparatus. In S303, it is

- determined whether the input unit length of the video bit

stream has a picture start point or not. When no p:l.cture.

~ start point is detected (“"NO" in 5303), processing returns

to 8302, where the next predetermined unit length of the
video bit stream is input. When a picture start point is
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detected ("YES" in S303), processing proceeds to S304.

In S304, a frame counter is cleared, and in S305,
a bit rate counter is cleared. In S306, the picture type
(I picture, P picture or B picture) which is described
immediately after the picture start point in the video bit
stream is stored in a picture type register. In S307, the

- number of bits after the picture start point of the input

unit length of the video steam is stored in a bit counter.

In saos', the next predetermined unit length of the
video bit streamis input. InS309, it is determined whether
the input unit length of the video bit stream has a picture
start point or not. When no picture start point is detected
(*NO®™ in S309), in S310, the number of bits of the unit length
of the video bit stream which has been input in S308 is added
to the bit counter. Then, processing returns to 8308, where
the next predetermined unit length of the video bit stream
is input. When a picture start point is detected ("YES" in.
$309), processing proceeds to S$311. '

In S311, the number of bits until the picture start
point of the unit length of the video bit stream, which has
been input in $308, is added to the bit counter. Then, in
$312, it is determined whether a moving picture is being |
reproduced or a still picture is being reproduced in, for
example, a pause mode or in a frame-by-frame. reproduction
mode. When the moving picture 'is being reproduced,
processing proceeds to S313. When the still picture is
being reproduced, processing proceeds to S317.

In 8313, the frame counter is incremented by one.

.In S314, the value of the bit counter is added to the bit
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rate counter. In §315, the value of the frame counter is
checked. In the case of, for example, the NTSC system, it

' is determined whether the value of the frame counter is at

least 30 (corresponding to about 1 second) or not. When the
value is less than 30 ("NO" in S315), processing returns
to §307. When the value is at least 30 ("YES" in S315),
processing proceeds to S316. In S316, the value of the bit
rate counter is output to the video signal generation circuit
15, and processing returns to S304. .

As described abqve, when the still picture is being

reproduced, processing proceeds to $317. In S317, the value

of the bit counter corresponding to the number of bits of
one picture is output to the video signal genei:ation circuit
15. Then, 1n 5318, the content of the picture type register
is output to the wvideo signal generation circuit 15, and
processing returns to S306. |

In the second example, in S315, it is determined
whether the wvalue of the frame counter is at least 30 in
the case of the NTSC system. The present invention is not
limited to this. In an alternative example, in S309, a GOP
(group of picture) start point is detected, which is detected
every 0.5 seconds in general, as well as a picture étart
point in the MPEG video coding system. In S315, it is
determined whether two GOP start points have been detected
or not (instead of whether the value of the frame counter |
is at least 30). 1In this case, the operations of ffr:ame
counter in S304 and S313 are not necessary.

In still another example, a timer for counting a
predetermined time unit is provided instead of the frame
counter. In S304, the timer is cleared, instead of the frame
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counter. In S§315, it is determined whether the timer has
completed counting a predetermined time unit or not (instead
of whether the value of the frame counter is at least 30).
In this case, the operation of S313 is not necessary, and
moreover, it is not necessary to switch the condition of
S315 depending on whether the system is PAL (25 frames/sec.)
oxr the NTSC (30 frames/sec.).

_ As described above, in the second example, thé
functions of the picture type detection circuit 12 and the
bit rate calculation circuit 14 shown in Figure 1 can be
realized by software. The same effect as that of the first
example is provided.

The present invention provides a video reproduction
apparatus and a video reproduction method for, while a still
picture is being reproduced in, for example, a pause mode
or in a frame-by-frame reproduction mode, displaying the
picture type and the number of bits of the picture
corresponding to the still picture.

Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and épirit of this invention.
Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth

herein, but rather that the claims be broadly construed.
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WHAT IS CLAIMED IS:

1. A video reproduction apparatus for reproducing video
data based on a video bit stream having a plurality of
pictures and also having a picture type representing a type
of encoding for each of the plurality of pictures, the
apparatus comprising: _

a picture type detection section for, while a still
_picture is being reproduced, detecting a picture type of
a picture, from among the plurality of pictures,
corresponding to the still picture:

a bit rate calculation section for, while the still
picture is being reproduced, calculating a number of bits
‘included in the picture corresponding to the still picture,
and while a moving picture is being reproduced, calculating
an average bit rate per predetermined time unit; and

a video signal generation section for, while the
still picture is being reproduced, generating a first bit
rate video signal for displaying the pictufe type detected
by the picture type detection section and the number of bits
calculated by the bit rate calculation section, and while
a moving picture is being reproduced, generating a second
bit rate video signal for displaying the average bit rate
calculated by the bit rate calculation section.

2. A video reproduction apparatus according to claim 1,
further comprising:
' a video decoder for expanding the video bit steam
to generate a video signal; and '

a video signal addition section for, while the still
picture ,is being reproduced, adding the wvideo signal
generated by the video decoder and the first bit rate video
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signal génerated by the video signal generation section,
and while the moving picture is being reproduced, adding

‘the video signal generated by the video decoder and the

second bit rate video signal generated by the video signal
generation section.

3. A video reproduction apparatus according to claim 1,

wherein the bit rate calculation section includeé:

a picture start point detection section for
detecting a picture start point which represents a start
point of each of the plurality of pictures:

a bit number calculation section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures:;

a frame count section for counting a number of
picture start points detected by the picture start point
detection section to measure the prescribed time unit:

an addition section for, each time the picture start
point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation section, 'and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is méasured: and

a switch section for selecting and outputting either
the number of bits counted by the bit number calculation

- section or the average bit rate obtained.by the addition

section.

4. A video reproduction apparatus according to claim 1,

wherein the bit rate calculation section includes:
a. picture start point dJdetection section for
detecting a picture start point which represents a start
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point of each of the plurality of pictures and a GOP start
point; ' '

a bit number calculation section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures:;

a frame count section for cdunting a number of GOP
picture start points detected by the picture start point
detection section to measure the prescribed time unit:

‘an addition section for, each time the picture start
point detection section detects a -picture start point,
accumulatively adding the number of bits ‘counted by the bit
number calculation section, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured; and

a switch section for selecting and outputting either
the number of bits counted by the bit number calculation
section or the average bit rate obtained by the addition

section.

5. A video reproduction apparatus according to claim 1,
wherein the bit rate calculation section includes:

a picture start point detection section for ..
detecting a picture start point which represents a start
point of each of the plurality of pictures and a GOP start
point which represents a GOP start point: o

a bit number calculation section for, in response
to the detection of the picture start point performed by
the picture start point detection section, counting a number
of bits incliuded in each of the plurality of pictures:

an addition section for, each time the picture start
point detection section detects a picture start point, -
accumulatively adding the number of bits counted by the bit
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number calculation séqtion; and outputting the resulting

addition result as an average bit rate, until the GOP start
point is ‘detected'; and '

a switch section for selecting and outputting either
the number of bits counted by the bit number calculation
secfion or the average bit rate obtained by the addition
section. '

6. A video reproductipn apparatus according to claim 1,
wherein the bit rate calculation section inc_ludes:
a picture start point detection section for

‘detecting a plcture start point which represents a start

point of each of the plurality of pictures;

a bit number calculation section for, im response
to the detection of the picture stari: point performed by
the picture start point detection section, counting a number
of bits included in each of the plurality of pictures;

a timer for counting time to measure the
predetermined time unit; .

an addition section for, each time the picture start
point detection section detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation section, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured; and

| a switch section for selecting and outputting either
the number of bits counted by the bit number calculation
section or the average bit rate obtained by the addition

section.

7. A video reproduction method for reproducing video data
based on a video bit stream having a plurality of pictures
and also having a picture type representing a type of
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encoding for each of the plurality of pictures, the method

comprising. .
a picture type detection step of, while a still

' picture is being reproduced, detecting a picture type of

a plcture, from among the plurality of pilctures,

corresponding to the still picture:

, a bit rate calculation step of, while the still
picture is being reproduced, calculating a number of bits
included in the picture corresponding to the still pictute,
and while a moving picture is being reproduced, calculating

- an average bit rate per predetermined time unit; and

a video signal generation step of, while the still
picture is being reproduced, generating a first bit rate
video signal for displaying the picture type detected by
the picture type detection step and the number of bits
calculated by the bit rate calculation step, and while a
moving picture is being reproduced, generating a second bit
rate video signal for displaying the average bit rate
calculated by the bit rate calculation step.

8. A video reproduction method according to claim 7, further
comprising:

a. video decoding step of expanding the video bit
steam to generate a video signal; and .

a video signal addition step of, while the still
plcture is being reproduced, adding the wvideo signal
generated by the video decoding step and the first bit rate _-

. video signal generated by the video signal g_enerat:l.on step.,

and while the moving picture is being reproduced, adding
the video signal generated by the video decoding step and
the second bit rate video signal generated by the video
signal generation step. '
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9. A video reproduction method according to claim 7, wherein
the bit rate calculation step includes:
a picture start point detection step of detecting

a pilcture start point which represents a start point of each

of the-plurality of picturesé

a bit number calculation step of, in response to the
detection of the picture start point by the picture start
ﬁoint detection sfep, counting a number of bits included
in each of the plurality of pictures;

a frame count step of counting a number of picture

start points detected by the picture start point detection
‘step to measure the prescribéd time unit:

an addition step of, each time the picture start
point detection step detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
addition result. as an average bit rate, while the
predetermined time unit is measured: and

a switch step of selecting and outputting either the
number of bits counted by the bit number calculation step
or the .average bit rate obtained by the additipn step.

10. A video reproduction -method .according to claim 7,
wherein the bit rate calculation step includes :

a picture start point detection step of detecting
a picture start point which represents a start point of each
of the pluraiity of pictures and a GOP start poinf:

a bit number calculation step of, in response to the
detection of the picture start point by the picture start
point detection step, counting a number of bits included
in each of the plurality of pictures: ' _

a frame count step of counting a number of GOP
plcture start points detected by the picture start point
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detection step to measure the prescribed time unit;

an addition step of, each time the picture start
point detection step detects a picture start. point,
accumulatively adding the number of bits counted by the bit
number- calculation step, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured; and

a switch step of selecting and outputting either the
 number of bits counted by the bit number calculation step
or the average bit rate obta_inled.' by the addition step.

11. A video reproduction method according to claim 7,
wherein the bit rate calculation step includes:

a picture start point detection step of detecting
a picture start point which represents a start point of each
of the plurality of pictures and a GOP start point which
represents a GOP start point;

a bit number calculation step of, in response to the
detection of the picture start point by the picture start
point detection step, counting a number of bits included
in each of the plurality of pictures:

an addition step of, each time the picture start
point detection step detects a picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
: addition result as an average bit rate, until the GOP start
point is detected; and

a switch step of selecting and outputting either the
number of bits counted by the bit number calculation step
or the average bit rate obtained by the addition step.

12. A video reproduction -method according to claim 7,
_wherein the bit rate calculation step includes:
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a picture éta;'t point detection step of detecting
a picturé start point which represents a start point of each
of the plurality of pictures: '

a bit number calculation step of, in response to the
detection of the picture start point by the plcture start
point detection step, counting a number of bits included
in each of the plurality of pictures:;

a timing step of counting time to measure the
predetermined time unit;

an addition step of, each time the picture start
point detection step detects é picture start point,
accumulatively adding the number of bits counted by the bit
number calculation step, and outputting the resulting
addition result as an average bit rate, while the
predetermined time unit is measured: and

a switch step of selecting and outputting either the
number of Eits counted by the bit number calculation step
or the average bit rate obtained by the addition step.



