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PICTURE-DISPLAY-REGION DISCRIMINATING APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a television 

receiver and particularly to a picture-d~splay-region 

discriminating circuit of a so-called wide-screen television 

receiver for discriminating whether or not any picture is 

displayed on a specific region where a picture or a letter is to 

be displayed. 

Description of the Related Art: 

There have been increased a video software obtained 

by converting a movie .having a rectangular picture (also 

referred to as a wide screen} called a Vista Vision size or 

Cinema Scope size into a picture with an aspect ratio of 4:3 to 

pe displayed on a screen of a television receiver of a standard 

system (NTSC system, PAL system, SECAM system and so on), and a 

broadcasting program having a picture obtained by converting a 

broadcasting signal of a high-definition television system used 

for a television receiver of a wide screen corresponding to a 

frame size of an aspect ratio of 16:9 into a signal used for a 

television receiver of the standard television system. 

There is available on a market a television receiver 

called a wide-screen television receiver having a display screen 

with an aspect ratio of 16:9 so as to display pictures of these 

video softwares for the wide screen on the screen with using 525 

scanning lines similarly to that of the standard television 
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system. 

This wide-screen television receiver is provided with 

various display modes used for a viewer to watch ~uch video 

software or broadcasting program on the television receiver with 

an optimum frame size of such video software or broadcasting 

program. The viewer operates a remote controller or the like to 

select a preferable_display mode. 

For example, the wide-screen television receiver 

provides. the following display modes. 

(1) The' first display mode is used when a rectangular 

picture of a video software is displayed on the screen of the 

wide-screen television receiver; the displayed picture is 

enlarged in the frame-height direction with reference to a 

center thereof in accordance with a ratio of a frame height of a 

standard frame size to that of a wide frame size, thereby a zoom 

picture being enlarged so as to occupy a substantially entire 

wide screen and displayed thereon. 

(2) The second display mode is used when a -letter-box 

picture of a video software whose picture display region is 

different depending upon a video software and a picture of a 

foreign movie with a superimposed dialogue is displayed on the 

screen of the wide-screen television receiver; since it is 

impossible to fix a reference point of an enlargement of the 

displayed picture in the frame-height direction, the picture is 

allowed to scroll in the frame-height direction until only an 

upper or lower end portion scrolls off the screen. 

(3) The third display mode is used when a picture of 
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the standard system with an aspect ratio of 4:3 is displayed on 

the wide screen so as to occupy an entire screen· in the frame-

height direction; in this case, portions where no.picture is. 

displayed are produced on both of left and right ends of the 

wide screen, which prevents the wide screen from being utilized 

effectively. Accordingly, in this case, a central portion of 

the picture is not processed but both of left and right end 

portions thereof are enlarged in the frame-width direction, 

thereby a rectangular picture being displayed on the entire wide 

screen. 

However, it is not easy for the viewer to select an 

optimum display mode for the video software or broadcasting 

program. 

A system for an automatic selection of the display 

mode is considered, wherein a broadcasting side or a software 

production side inserts an identification information indicative 

of a kind of a software into a vertical blanking period of a 

video signal and a television receiver automatically_ switches a 

display mode based on the identification information. However, 

realization of the system for the automatic selection of· the 

display mode encounters problems, e.g., requirement of 

preparation on all the broadcasting sides or software production 

sides and manufacturing costs of a television receiver of such 

system. Therefore, the system will not be put into practice in 
• 

the near future. 

In order to solve the above problems, after studying 

distribution of pictures on the screen of the television 



receiver or the like, the same assignee has already developed a 

low-cost television receiv~r for solving the above problems and 

disclosed it in Japanese patent application (fileq on August 16, 

.1994). According to this application, as shown in FIG. 1, 

stripe picture detection regions a, b are respectively set on an 

upper portion and a center portion of the picture screen, and 

small picture detection regions c, d, e, f, are set on a lower 

portion of the picture screen. It is detected whether or not 

any picture is displayed on each of the above six picture 

detection regions a to f. Based on the detection result, it is 

discriminated which kind of the picture the video software has. 

Based on the discriminated result, an optimum display mode for 

the video software is selected. 

However, such picture-display-region discriminating 

system of the above television receiver encounters the following 

problems. 

(1) Only six picture detection regions are provided 

on the picture screen. The number of the picture detection 

regions is not enough. If the video softwares having many kinds 

of picture sizes are distributed in the future, then it will be 

impossible with flexibility to discriminate all kinds of the 

video softwares with using only the above six picture detection 

regions. Moreover, for example, if a level of the video signal 

corresponding to a center portion of a picture screen is changed 

considerably, then the discrl.mination may be erroneous. 

(2) Since the picture-display-region discriminating 

system employs only one reference black level, the 



discrimination result is presented as one of two values obtained 

from discriminating whether or not the level of the video signal 

corresponding to each of the picture detection region is equal 

to or smaller than the black level. As a result, if the black 

level itself is changed, it may lead to erroneous 

discrimination. 

(3) Since the reference level (black level) is fixed, 

. if the black level·is changed to a higher level, then a portion 

where no picture is displayed is erroneously discriminated as a 

portion where any picture is displayed. 

Accordingly, the above picture-display-region 

discriininating system encounters the problems to be solved for 

precisely discriminating whether or not any picture is displayed 

on each of the picture detection regions a to f. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 

picture-display-region discriminating apparatus which can 

accurately determine, with reference to a black level and a 

white level, whether or not any picture is displayed on each of 

picture detection regions set so as to cover an almost entire 

screen of a television rece/iver. 

According to an aspect of the present invention, a 

picture-display-region discriminating apparatus includes a 

picture detection region setting means for setting picture 

detection regions so that the picture detection regions should 

cover an entire display screen of a television receiver, a 

detecting means for detecting a level of a video signal 
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corresponding to each of the picture detection regions, and a 

determining means for determining whether or not there is any 

picture on each of the picture detection regions,_ based on a 

detection data from the detecting means. The detecting means 

detects the level of the video signal with reference to a black 

level and a white level of a luminance signal of the video 

signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram used.to explain a setting 

arrangement of picture detection regions; 

FIG. 2 is a block diagram showing an arrangement of a 

picture-display-region discriminating apparatus according to an 

embodiment of the present invention; 

FIG. 3 is a diagram: used to explain a ternary 

determination according to the embodiment shown in FIG. 2; 

FIG. 4 is a diagram used to explain a setting 

arrangement of picture detection regions according to the 

embodiment shown in FIG. 2; 

FIGS. SA to SD are diagrams used to explain 

operations of a peak holding circuit according to the embodiment 

shown in FIG. 2; and 

FIGS. 6A and 6B are explanatory diagrams showing 

signal levels obtained when a reference level is ·changed in the 

embodiment shown in FIG. 2. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

~ picture-display-region discriminating apparatus 

according to an embodiment of the present invention will 
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hereinafter be described. 

As shown in FIG. 2, the picture-display-region 

discriminating apparatus according to the present.invention 

includes an input terminal 1, a video amplifier 2, a 

synchronizing signal separation circuit 3, a pedestal clamp 

circuit 4, a peak holding circuit 5, an A/D converter 6, and a 

microcomputer (or a microcontroller) 7. 

"The input terminal 1 is supplied ~ith a known 

composite video signal ScoMP shown in FIG. 3. In FIG. 3, 

reference symbols TscAN, TBACK, and H represent a horizontal 

scanning period, a horizontal blanking period, and a horizontal 

synchronizing signal, respectively. 

In FIG. 3, broken lines WL, BL and PL represent a 

white level, a black level, and a pedestal level (a level of a 

blanking signal), respectively. The black level BL is set at a 

level substantially equal to that of the pedestal level PL. 

In FIG. 3, reference symbols I, II, III respectively 

represent a region where a luminance levels of a ~idea signal is 

higher than the white level, a region where a luminance level of 

a video signal is between white and black levels, and a region 

where a luminance level of a video signal is lower than the 

black level. 

The composite video signal ScoMP input to the input 

term~nal 1 is supp~ied to the video amplifier 2 and the 

synchronizing signal separation circuit 3. 

The video signal amplifier 2 is formed of.a 

transistor or the like and amplifies the composite video signal 
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ScoMP to output it to the pedestal clamp circuit 4. 

The synchronizing signal separation circuit 3 

extracts a horizontal synchronizing signal H and a vertical 

synchronizing signal V from the composite video signal ScoMP. The 

synchronizing signal separation circuit 3 supplies the extracted 

horizontal and vertical synchronizing signals H, v to the 

microcomputer 7 and supplies the horizontal synchronizing signal 

H to the pedestal clamp circuit 4. 

The pedestal clamp circuit 4 has a function to set a 

pedestal level PL of the composite video signal ScoMP output from 

the video amplifier 2 at the same level at every timing of the 

horizontal synchronizing signal H. 

The reason for this operation is that, since a DC 

component of the composite video signal ScoMP is lost when the 

video amplifier 2 amplifies the composite video signal ScoMPi 

pedestal levels PL are prevented from being different depending 

upon the composite video signals ScoMP representing a bright 

picture and a dark picture. For example, the pedestal clamp 

circuit 4 restores a DC component to set the pedestal levels of 

the composite video signal ScoMP at the same level. 

Then, the pedestal clamp circuit 4 outputs the 

composite video signal ScoMP to the peak holding circuit 5. 

The peak holding circu~t 5 is supplied with the 

composite video signal ScoMP with its constant pedestal level PL 

as described above .. As described in detail later on, the peak 

holding circuit 5 is controlled based on a timing signal ST 
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output from the microcomputer 7 and has a function to detect a 

maximum value (peak value) of the video signal corresponding to 

a picture detection region and to output a signal_ indicative of 

the maximum value. 

The A/D converter 6 converts the signal indicative of 

the peak value output from the peak holding. circuit 5 into a 

digital signal and outputs the digital signal to the 

microcomputer 7. 

The microcomputer 7 includes a hardware such as a 

central processing unit {CPU), a memory, a timer counter or the 

like, and a program to execute functions as described later on. 

The microcomputer 7 is supplied at its input 

terminals C8 and Cv with the horizontal synchronizing signal H 

and the vertical synchronizing signal V from the synchronizing 

signal separation circuit 3, respectively. The microcomputer 7 

is supplied at its input terminal IN with the digital signal 

indicative of the peak value from the A/D converter 6. 

The microcomputer 7 outputs the timing signal ST from 

its output terminal T to the peak holding circuit 5. 

The microcomputer 7 of the picture-display-region 

discriminating apparatus having such arrangement executes 

processings in accordance with the above predetermined programs, 

thereby carrying out the following operations; 

(l) an operation of setting the picture detection 

regions; 

(2) an operation of controlling an operation of the 

peak holding circuit 5; 
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(3) an operation of discriminating whether or not any 

picture is displayed on each of the above picture detection 

regions; 

(4) an operation of determining which of three values 

obtained from the above discrimination the level has (ternary 

determination) ; 

(5) an operation of adjusting the black level; and 

(6) an operation of comparing detected peak values of 

the video signal corresponding.to the same picture detection 

region. 

(1) the setting of the picture detection regions 

As shown in FIG. 4, the microcomputer 7 sets sixteen 

picture detection regions 9A to 9P on a picture screen 8 of the 

television receiver so that the sixteen picture detection 

regions 9A to 9P should cover the almost entire picture screen 

8. The microcomputer 7 sets sampling points at proper points on 

horizontal scanning lines in each of the picture detection 

regions 9A to 9P. The microcomputer 7 calculates coordinates of 

the sampling points in values of time ~rom the horizontal 

synchronizing signals and stores the calculated values of time 

in the memory. 

While the sixteen picture detection regions 9A to 9P 

are set on the picture screen 8 in this embodiment, the present 

invention is not limited thereto and it is sufficient that the 

picture detection regions are set so as to cover the almost 

entire picture screen 8. 

The horizontally stripe picture detection region 9A 
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of the sixteen picture detection regions 9A to 9P is set on an 

upper portion of the picture screen 8. It is known that the 

upper portion of the picture screen 8 is used only for a picture 

of a standard size with an aspect ratio of 4:3 and becomes a 

region where no picture is displayed when a picture of other 

size is displayed. 

It is known that a center portion of the picture 

screen 8 is used for both of the picture of the standard size 

and a rectangular picture of a Vista Vision size, a Cinema Scope· 

size or the like. The nine small picture detection regions 9B 

to 9J are densely set on the center portion of the picture 

screen 8 in columns of three and rows of three. 

Since the picture detection regions 9B to 9J are 

densely set on the center portion of the picture screen 8, it is 

possible to discriminate every kind of a picture size of a video 

software, and it is also possible to improve an accuracy in 

detection of a level of the video signal which corresponds to a 

center portion of a picture and is changed considerably. 

Moreover, on a lower portion of the picture screen 8 

where a superimpos~d dialog is displayed in the case of a 

foreign movie or the like, the six small picture detection 

regions 9K to 9P having the same sizes as those of the pictur~ 

detection regions 9B to 9J are set in columns of three and rows 

of two. 

(2) control of the operation of the peak holding circuit 5 

As shown in FIG. SA, the microcomputer 7 supplies 

timing signals ST for the picture detection regions 9A to 9P 



12 

(hereinafter respectively referred to as timing signals STA to 

STP) to the peak holding circuit 5 at the sampling points of the 

picture detection regions 9A to 9P. 

Specifically, with reference to the vertical 

synchronizing Signal VI .the miCrOCOmputer 7 COntrOlS itS timer 

counter to start counting every time when the horizontal 

synchronizing signal H is input thereto from the synchronizing 

signal separation circuit 3. When a count value of the timer 

counter is agreed with the coordinate of the sampling point of 

each of the picture detection regions 9A to 9P, the 

microcomputer 7 supplies each of the timing signals STA to STP to 

the peak holding circuit 5 as shown in FIG. SA. When the count 

value of the timer counter is not agree with any of the 

coordinates of the set sampling points on the horizontal 

scanning lines in the picture detection regions 9A to 9P, the 

microcomputer 7 stops supplying any of the timing signal STA to 

STP to the peak holding circuit 5. 

The peak holding circuit 5 includes a register for 

temporarily storing a detected voltage value of the sampling 

point. In response to each of the timing signals STA to STP from 

the microcomputer 7, the peak holding circuit ·s detects a 

voltage value of the sampling point and temporarily stores them 

in the register. The peak holding circuit 5 compares the 

detected voltage value at the present sampling point with a 

voltage value detected at a preceding sampling point and 

temporarily stored in the register, and stores a larger voltage 
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value in the register based on the compared result. Thus, the 

register can store the maximum value of the voltage values 

detected at all the sampling points in each of th~ picture 

display regions 9A to 9P. The peak holding circuit S outputs a 

.signal indicative of this maximum value to the A/D converter 7. 

FIG. SC shows a simple example of a picture obtained 

when a picture of a foreign movie of Cinema Scope size for the 

standard television receiver is displayed as it is on the 

picture screen B of the wide screen television receiver. The 

picture size of the picture is not enlarged in the frame height 

direction and hence the displayed picture is not enlarged in the 

frame height direction sufficiently. 

FIG. SB shows luminance levels of the video signal 

corresponding to portions of a picture displayed on the picture 

screen 8. Specifically, an upper portion Sa of the picture 

screen 8 is a portion where no picture is displayed. A slightly 

dark background portion Sb is displayed at the center of the 

picture screen 8. An elliptical portion Sc is displayed at the 

center of the slightly dark background portion Sb. A brighter 

rectangular portion Sd is displayed in the elliptical portion 

Be. A superimposed dialogue portion Be is brightly displayed on 

a dark lower portion of the picture screen 8. 

When such picture is displayed on the picture screen 

B, as shown in FIG. SD, the peak holding circuit 5 outputs 

output signals SSA to SSp indicative of the luminance levels 

shown in FIG. SB based on the timing signals STA to STJ? shoWn in 

FIG. SA. The output signals SSA to SSp respectively correspond 
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to the picture display regions 9A to 9P. 

Specifically, in this case, since the upper portion 

Sa is the portion where no picture is displayed, the peak 

holding-circuit S does not output the output signal SSA, based 

on the timing signal STA shown in FIG. SA. Based on the timing 

signals STB to STD sh~wn in FIG. SA, the peak holding circuit 5 

outputs the output signals SSB to S5 0 corresponding to the 

slightly dark background portion Bb and having substantially 

middle values of the luminance levels between the black level 

and the white level. Based on the timing signals STE to Sro and 

the timing signals STH to STJr the peak holding circuit 5 

respectively outputs the output signals SSE to SSG and the 

output signals SS8 to SSJ which correspond to the bright 

elliptical portion Be and the brighter rectangular Bd and have 

luminance levels substantially close to the white level. Based 

on t:-he timing signals STK to s™ and the timing signals STN to 

STP, the peak holding circuit 5 respectively outputs the output 

signals SSK to SSM and the output signals SSN to SSp 

corresponding to the superimposed dialogue Be and having the 

luminance levels at the white level. The thus obtained signals 

indicative of luminance levels are employed as dat.a for 

discrimination of existence or absence of the picture. 

(3) determination of existence or absence of a picture 

The microcomputer 7 stores a plurality of reference 

levels in the memory. 

The microcomputer 7 compares the digital signal 
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output from the A/D converter 6 with the reference levels to 

discriminate the luminance levels of the video signals 

corresponding to the picture display regions 9A t9 9P. Based on 

discriminated results, the microcomputer 7 determines whether or 

not any picture is displayed on each of the picture display 

regions 9A to 9P. Based on results of the determination, the 

microcomputer 7 discriminates the kind of a picture size of the 

displayed picture in accordance with a predetermined picture­

size discriminating algorithm, for ~xample, thereby selecting a 

display mode. When the microcomputer 7 determines whether or 

not any display is displayed on a region corresponding to the 

superimposed dialogue portion Be, the white level is also 

detected and the microcomputer 7 employs not only the black 

level but also the white level for the above determination, 

which improves reliability of the discrimination. 

(4) ternary determination 

When the microcomputer 7 discriminates existence or 

absence of the picture in the· above determination of existence 

or absence of a picture, the microcomputer 7 carries out a so­

called ternary determination, i.e., it employs the two different 

reterence values WL, BL of the reference levels as shown in FIG. 

3 to determine which region of the regions higher than the white 

level, lower than the black level, and between the white and 

black levels the level of the video signal falls in. When only 

the black level is employed as the reference level, if the black 

level is higher, then the microcomputer 7 erroneously determines 

a region where any picture is displayed as the region where no 

.I 
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picture is displayed. Thus, this ternary determination can 

prevent such erroneous determination. Accordingly, this 

determination can improve an accuracy in determin~tion of 

existence or absence of any displayed picture. 

(5) adjustment of the black level 

When the microcomputer 7 lowers the reference value 

BL of the black level stored in the memory subject to some 

conditions, it is possible to adjust the video signal whose 

luminance levels are all discriminated as levels lower-than the 

black level as shown in FIG. 6A, and, as shown in FIG. 6B, it is 

possible to detect the luminance level higher than the black 

level from the video signal shown in FIG. 6A. Such adjustment 

can be easily realized only by changing contents of the memory 

of the microcomputer 7. 

(6) comparison of detected values obtained from a video signal 

corresponding to the same picture detection region 

The microcomputer 7 stores the peak values detected 

from the video signal corresponding to the same picture 

detection region in the memory for a predetermined time, thereby 

storing change of the video signal corresponding to the picture 

detection region. Therefore, it is ·possible to detect the 

picture whose luminance level is not changed considerably, by 

comparing the peak values obtained within the predetermined 

time. 

While the number, positions and sizes of the picture 

detection regions 9A to 9P are set in this embodiment as shown 

in FIG. 4, the present invention is not limited thereto and the 
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number, positions and sizes thereof can be easily changed in 

accordance with the program stored in the microcomputer 7. 

The picture-display-region discriminat~ng apparatus 

according to this embodiment may conunonly use the video 

amplifier 2, the synchronizing signal separation circuit 3, and 

the pedestal clamp circuit 4 of the television receiver in which 

the picture-display-region discriminating apparatus is provided. 

As described above, with proper combination of the 

ternary determination, the adjustment of the black level, the 

temporal recording of the peak values and so on, it is possible 

to very accurately discriminate whether or not the picture 

detection region is the portion where no picture is displayed or 

the portion where any picture is displayed. 

As described above, according to the picture-display­

region discriminating apparatus of the present invention, sin~e 

it is detected with reference to the black level and the white 

level whether or not any picture is displayed on each of the 

picture detection regions 9A to 9P disposed so as to cover the 

almost entire picture screen 8 of the television receiver, it is 

possible to carry out the ternary determination and to determine 

that any picture is displayed on the picture detection region 

but the superimposed dialogue is not displayed thereon. 

Since the reference value of the black level can 

properly be set and changed, it is possible to optionally lower 

the reference value of the black level when the level of the 

video signal having a low black level is discriminated, for 

example. This leads to a increased sensitivity of the black 
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level. 

Moreover, since the peak value is compared with the 

previous peak value and the compared result is st~red for a 

predetermined time, it is possible to detect the video signal 

whose luminance level is not changed considerably, with a simple 

means. 

Having a described pref erred embodiment of the 

present invention with reference to the accompanying drawings, 

it is to be understood that the present invention is not limited 

to the above-mentioned embodiment and that various changes and 

modifications can be effected therein by one skilled in the art 

without departing from the spirit or scope of the present 

invention as defined in the appended claims. 
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What is claimed is: 

1. A picture-display-region discrimina~ing apparatus 

comprising: 

a picture detection region setting means for setting 

picture detection regions so that said picture detection regions 

should cover an entire display screen of a television receiver; 

a detecting means for detecting a level of a video 

signal corresponding to each of said picture detection regions; 

and . 

a determining means for determ1ning whether or not 

there is any picture on each of said picture detection regions, 

based on a detection data from said detecting means, wherein 

said detecting means detects said level of the video signal with 

reference to a black level and a white level of a luminance 

signal of the video signal. 

2. A picture-display-region discriminating apparatus 

according to claim 1, wherein a reference level of said black 

level can be changed and set properly. 

3. A picture-display-region discriminating apparatus 

according to claim 1, wherein said level of the video signal 

corresponding to a picture detection region where a superimposed 

dialogue is displayed on a screen is detected with reference to 

said black level and said white level. 

I /fl/If 1111~ llf I I/Ill U /Iii 
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4. A picture-display-region discriminating apparatus 

according to claim 1, wherein when said level of the video 

signal is detected with reference to said black l~vel and said 

white level, two different reference levels thereof are set, 

thereby a ternary determination being carried out. 

5. A picture-display-region discriminating apparatus 

according to claim 4, wherein said two different reference 

levels can be changed and set properly. 

6. A picture-display-region discriminating apparatus 

according to claim 1, wherein said detecting means comprises a 

means for storing a maximum value of a previous video signal and 

a means for comparing a maximum value of a present video signal 

with said maximum value of the previous video signal. 

7. A picture-display-region discriminating apparatus 

according to claim 1, wherein said detecting means stores change 

of sampled video signals for a predetermined time. 


