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(57) ABSTRACT 

A video signal processing apparatus Which can process 
video signals With different formats simply by sWitching 
betWeen programs for processing video signals. Different 
system clock signals are sent to the input and output pro 
cesses by employing a programmable signal processor 4, 
input synchronizing signal processor 8, programmable sig 
nal processor 6 and output synchronizing pulse processor 9. 
A method for processing the video signal can be ?exibly 
changed simply by sWitching betWeen signal processing 
programs for programmable signal processors. In addition, 
the use of a memory 5 enables the signal, Which is processed 
using the system clock signal in the input process, to be 
processed using the system clock signal in the output 
process. The present invention thus alloWs the processing of 
video signals With many different signal formats. The design 
of ef?cient circuitry Will greatly reduce costs and production 
processes. 

5 6 7 1 7 

MI > : , . L / / 
clgzgsefw?f :ll?pn‘m A/D , Promemmable 1 Memory -—| Promammeble D/A Output of 
its VMWH: ) 5 ul convertler signal proceesolr signal proceseolr converter v1id8eo signals 
signals ' ' i i / 

. - _""'———_-@0utput of 

synchronizing 
I *] signals 

Q11 
Input SY|_'|0hl’O'_l‘_——I Output Output Output of 
nlzing slgnal pr synchronizing-J deflection deflection 

pulse ~sig al-ge'nerato signals 
processor 

1 6 8 1 1 a 9 1 0 

Q in 
input of@ 
external 1 2 

1 5 1 4 









Patent Application Publication Jul. 4, 2002 Sheet 4 0f 6 US 2002/0085120 A1 

w v 

3 9 3:5 533 5.332% 783:; 2e 3.3 383 5.282% 22310: N v 532.2% .2523: 

Fig 4 

Q .P 

o w N/ 
In»? 1020 $0 32:3 , m m 

:8.“ 2t 8 p 33 G .t 2. 32225 

5.33358 3:5 _ > 

26 C29 3-3 “525309; N P 32:? S83 

32 $2823: 

302 

10323 a 2:3 :02; 2333 In!» "ENE 622;” 22023520 
_ 

333% 323 2252.8: 
_ 

o m u 

\l 

‘we 

a F N 

v2 9 023a MENEQEE: / 32523; 533 
m m 



Patent Application Publication Jul. 4, 2002 Sheet 5 0f 6 US 2002/0085120 A1 

Fig 5 

w 

nwllcwwm mwmi $5 55 AW 

qzwuumwmmw inn .. 

Q I: m P N P . uwumwvmu domuosuum?x 
mwll El . , IF? .4 L, F \r om “LEE 





US 2002/0085120 A1 

VIDEO SIGNAL PROCESSING APPARATUS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of video 
signal processing apparatus Which regenerates and decodes 
video signals employing a programmable signal processor. 

BACKGROUND OF THE INVENTION 

[0002] The speci?cations of broadcasting system for tele 
vision signals are becoming increasingly diverse. At present, 
NTSC broadcasting systems via broadcast satellite and 
communications satellite, high de?nition television broad 
casting, and digital television broadcasting are already in 
operation, in addition to eXisting terrestrial television broad 
casting in NTSC color format (hereafter referred to as NTSC 
television broadcasting). 

[0003] As the speci?cations of broadcasting systems con 
tinue to diversify, television sets require the corresponding 
ability to receive television signals broadcast via a range of 
broadcasting systems. In addition, as information processing 
devices such as personal computers become increasingly 
popular, display performance of so-called VGA-class (Video 
Graphics Array) resolution is required for home-use televi 
sion sets. 

[0004] Conventionally, television signals from different 
broadcasting systems are received and processed by sWitch 
ing ?eld frequency, resolution, and number of horiZontal 
scanning lines for each system, and this has resulted in larger 
and more complicated circuits. 

[0005] For eXample, FIG. 6 shoWs a block diagram of a 
television set designed to receive both NTSC television 
composite video signals and MUSE television composite 
video signals. 

[0006] NTSC television composite video signals are 
received as folloWs. A tuner selects a channel for NTSC 
television composite video signals. Signals are ampli?ed by 
a VIF (Video Intermediate Frequency) ampli?er and then 
detected by a detector to generate baseband NTSC TV 
composite video signals. Baseband NTSC TV composite 
video signals are input to an input terminal 72 in FIG. 6. A 
clamping circuit 82 adjusts the DC level of the baseband 
NTSC television composite video signals to an appropriate 
level, and an analog-to-digital converter 83 quantiZes the 
resultant baseband NTSC television composite video signals 
and converts them to digital signals. Sampling frequency for 
quantiZation is phase-locked to the color subcarrier and has 
a four times (hereafter referred to as 4fsc) higher frequency 
than the color subcarrier: approximately 14 MHZ. DigitiZed 
baseband NTSC TV composite video signals are fed to a 
NTSC video signal decoder 76N. 

[0007] On the other hand, a synchroniZing signal regen 
erator 75 for NTSC TV composite video signals regenerates 
a clock signal (1)81, phase-locked to the color subcarrier, 
from quantiZed and digitiZed baseband NTSC TV composite 
video signals With a resonance circuit comprising a crystal 
resonator 102. The synchroniZing signal regenerator 75 also 
detects synchroniZing signal components of quantiZed and 
digitiZed NTSC composite video signals With the clock 
signal (1)81, regenerates horiZontal synchroniZing signals and 
vertical synchroniZing signals, and generates the required 
pulse signals such as a clock signal (1)82 phase-locked to 
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input horiZontal synchroniZing signals and a clamp pulse. 
The NTSC TV composite video signal decoder 76N decodes 
NTSC TV composite video signals through a luminance 
signal process and a chrominance signal process using a 
range of signals including clock signal (1)81, clock signal 
(1)82, and horiZontal synchroniZing signals. 

[0008] The 2nd phase eXtended de?nition television stan 
dard (ED2) baseband composite video signal decoder 76E 
regenerates horiZontal high-emphasis processing signals 
from ED2 composite video signals, in addition to decoding 
by 76N, using the clock signals (1)81, clock signals phased 
locked to (1)81, and synchroniZing signals. Video signals after 
the above processing are sampled by a clock signal (1)83 
synchroniZed With the horiZontal synchroniZing pulse and 
vertical synchroniZing pulse of the output circuit for syn 
chroniZing video signals With the horiZontal synchroniZing 
pulse and vertical synchroniZing pulse of the output circuit. 
The clock signal (1)83 is generated from a resonance circuit 
comprising a crystal resonator 103, and is synchroniZed With 
the horiZontal synchroniZing pulse and vertical synchroniZ 
ing pulse of the output circuit. For ED2 composite video 
signals, after the abovementioned processing, a vertical 
high-emphasis processing signal is regenerated using the 
clock signal (1)83 and a clock signal phase-locked to (1)83. 

[0009] At this point, the luminance signal process in 76N 
and the luminance signal process in 76E can be combined to 
share a common circuit, as can the chrominance signal 
process in 76N and the chrominance signal process in 76E. 

[0010] The method for decoding MUSE television com 
posite video signals is as folloWs. A tuner selects a channel, 
and the VIF (video intermediate frequency) circuit ampli?es 
the signals received. The detector detects the Waveform and 
generates baseband MUSE television composite video sig 
nals. Baseband MUSE TV composite video signals are input 
to an input terminal 71. Aclamping circuit 92 adjusts the DC 
level of baseband MUSE television composite video signals 
to appropriate level, and an analog-to-digital converter 93 
quantiZes baseband MUSE television composite video sig 
nals and converts them to digital composite video signals. A 
clock signal Which is phase-locked to the horiZontal phase 
standard signal and is about 16.2 MHZ is used as sampling 
frequency for quantiZation. DigitiZed MUSE TV composite 
video signals are fed to a MUSE TV composite video signal 
decoder 74. The decoder 74 regenerates Wide-band high 
de?nition video signals by approximately interpolating 
untransmitted signals of sampling points employing in?eld 
interpolation, inframe interpolation, or interframe interpo 
lation. 

[0011] A synchroniZing signal regenerator 73 for MUSE 
television composite video signals regenerates horiZontal 
phase standard signals, horiZontal synchroniZing signals, 
vertical phase standard signals, and vertical synchroniZing 
signals from MUSE composite video signals. In addition, 
the synchroniZing signal regenerator 73 regenerates a clock 
signal (1)91 required for operating the MUSE composite 
video signal decoder, from a resonance circuit comprising a 
crystal resonator 100, and generates a range of control 
signals for the input signal. Moreover, for MUSE composite 
video signals, video signals of horiZontal scanning period 
are compressed to 11/12 for transmission, requiring the 
decoder to decompress them. For this purpose, a clock signal 
(1)93, phase-locked to the horiZontal scanning pulse of the 
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display apparatus, Whose frequency is about 44 MHZ, is 
generated from the resonance circuit comprising the crystal 
resonator 101. At the ?nal stage of decoding process for 
MUSE composite video signals, decoded video signals are 
sampled by the clock signal (1)93 of about 44 MHZ, and 
synchroniZed With the horiZontal scanning pulse. The digi 
tal-to-analog converters 87 and 97 convert each of the 
outputs of the NTSC television composite video signal 
decoder 76N, the ED2 composite video signal decoder 76E, 
and the MUSE television composite video signal decoder 74 
to analog signals. The sWitching circuit 80 selects and 
outputs signals. At the same time, the sWitching circuit 79 
also selects and outputs synchronizing signals. 

SUMMARY OF THE INVENTION 

[0012] The present invention relates to a video signal 
processing apparatus for regenerating and decoding video 
signals employing programmable signal processors. 

[0013] In general, an eXclusive decoder, synchroniZing 
regenerator, and clock generator are required for decoding 
input television video signals of each signal standard. This 
has resulted in larger circuits and also disadvantages in cost 
and productivity. 

[0014] The object of the present invention is to provide 
solutions to the above disadvantages. 

[0015] (1) The present invention relates to a video signal 
processing apparatus employing a synchroniZing signal pro 
cessor for separating and processing the synchroniZing sig 
nal from the composite video signal, a clock signal generator 
for generating the clock signal phase-locked to the horiZon 
tal phase standard signal in the video signal, a ?rst program 
mable signal processor for decoding the video signal, a 
storage means for storing the output signal of the ?rst 
programmable signal processor, a generating and processing 
means of the output synchroniZing pulse for generating and 
processing the synchroniZing pulse so as to display the video 
signal on the display apparatus, a memory for storing 
multiple programs Which are used for processing the video 
signal after the ?rst decoding step by said ?rst program 
mable signal processor at receiving the output signal from 
said storage, and a control means for selecting and reading 
out a suitable program from the memory Where the multiple 
programs are stored. 

[0016] The present invention enables one video display 
apparatus to process signals With different formats by over 
Writing an operating program of the programmable signal 
processor depending on the format of the input composite 
video signal, and thus provides cost-ef?cient video signal 
processing apparatus With higher productivity. 

[0017] (2) The present invention also relates to a video 
signal processing apparatus employing a synchroniZing sig 
nal separator for separating the synchroniZing signal from 
the composite video signal, a clock signal generator for 
generating the clock signal phase-locked to the horiZontal 
phase standard signal in said video signal, a ?rst program 
mable signal processor for decoding said video signal, a 
storage means for storing the output signal of the ?rst 
programmable signal processor, a generating and processing 
means of the synchroniZing pulse for generating and pro 
cessing the output synchroniZing pulse so as to display the 
video signal on a display apparatus, and a control means for 
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selecting and reading out a suitable program from the 
memory for processing the video signal after the ?rst 
decoding step by said ?rst programmable signal processor at 
receiving the output signal from said storage means. 

[0018] The present invention enables one device to pro 
cess signals of many different formats by sWitching pro 
grammable processors and clock signal generators depend 
ing on the format of the input composite video signal. 

[0019] (3) The present invention also relates to a video 
signal decoder Which generates a clock signal phase-locked 
to an external input synchroniZing signal Which is unlocked 
to a ?rst composite video signal, and employs a ?rst clock 
signal generator for phase-locking said clock signal to the 
synchroniZing pulse (1)21 for displaying an image on a 
display apparatus. For displaying tWo video signals With 
different signal formats on the same screen, a ?rst synchro 
niZing signal is separated from a ?rst composite video 
signal, and a clock signal for a second video composite 
signal is generated from an external synchroniZing signal so 
as to generate a pulse for displaying a second video com 
posite signal. 
[0020] By reading out and displaying the ?rst and second 
video signals stored in the memory after synchroniZing them 
to the same clock signal, i.e., a clock signal phase-locked to 
the synchroniZing pulse for displaying the video signal, an 
entire or a part of video signals With tWo different signal 
formats can be displayed on the same screen. 

[0021] (4) The present invention also relates to a video 
signal decoder employing a clock signal generator for gen 
erating the clock signal phase-locked to the horiZontal phase 
standard signal in the input composite video signal, another 
clock signal generator for generating the clock signal phase 
locked to the synchroniZing pulse for driving a display 
apparatus so as to display the video signal on the screen, and 
a Voltage Controlled Oscillator (VCO) Which enables each 
clock signal generator to output different frequency signals. 
The VCO enables to output Wideband frequency depending 
on the format of the input video signal. 

[0022] (5) The present invention relates to a video signal 
processing apparatus comprising a CRT as an apparatus for 
displaying the composite video signal. The invention 
employs a second programmable signal processor for read 
ing out the composite video signal stored in the memory 
With reference to the synchroniZing signal generated from a 
synchroniZing pulse generator for displaying decoded com 
posite video signals, a memory Which stores multiple pro 
grams for controlling said second programmable signal 
processor, and a control means for selecting and reading out 
a program stored in said memory depending on the format 
of the input video signal and Writing in the selected program 
to a memory of the programmable processor. This enables 
the programmable processor to select required de?ection 
process corresponding to the format of the video signal to be 
displayed With reference to the synchroniZing pulse for 
displaying the video signal, and thus realiZes one apparatus 
to handle multiple display formats. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a block diagram of a video signal 
processing apparatus of the present invention. 

[0024] FIG. 2 is a block diagram of an input synchroniZ 
ing signal processor of the video signal processing apparatus 
in FIG. 1. 
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[0025] FIG. 3 is a block diagram of an output synchro 
nizing signal processor of the video signal processing appa 
ratus in FIG. 1. 

[0026] FIG. 4 is a block diagram of an output de?ection 
signal generator of the video signal processing apparatus in 
FIG. 1. 

[0027] FIG. 5 is a block diagram of a programmable 
signal processor of the video signal processing apparatus in 
FIG. 1. 

[0028] FIG. 6 is a block diagram of the conventional 
video signal processing apparatus for receiving and process 
ing the NTSC television composite video signal and the 
MUSE television composite video signal. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] FIG. 1 is a block diagram of a video signal 
processing apparatus of the present invention. The invention 
is intended for a Wide range of input composite video signals 
(including synchronizing signals) such as MUSE TV com 
posite video signals, NTSC TV composite video signals, and 
high de?nition baseband TV composite signals. 

[0030] A signal selector 1 selects a video signal, a clamp 
ing circuit 2 adjusts the DC level, and an analog-to-digital 
converter 3 converts the video signal to a digital video 
signal. The digital video signal is then supplied to a ?rst 
programmable signal processor 4 and an input synchroniz 
ing signal processor 8. The input synchronizing signal 
processor 8 separates and regenerates the synchronizing 
signal from the input video signal and also generates a clock 
signal phase-locked to the horizontal phase standard signal 
of the input video signal. 

[0031] FIG. 2 is a block diagram of the input synchro 
nizing signal processor 8. The input synchronizing signal 
processor 8 comprises a programmable counter in order to 
process multiple input composite video signals. Such pro 
cessor can be provided With a structure to sWitch functions 
and operations of each block according to multiple input 
composite video signals. First, a synchronizing signal detec 
tor 20 separates the horizontal synchronizing signal com 
ponent and vertical synchronizing signal component from 
the digital video signal. For NTSC TV composite video 
signals, the DC level of the synchronizing signal is speci?ed 
to be loWer than the black level of the video signal. There 
fore, horizontal and vertical synchronizing signal compo 
nents are separable by integrating the output after slicing 
based on the appropriate slice level setting in a synchroniz 
ing signal separator. For MUSE TV composite video signals, 
a frame synchronizing pulse, Which is the vertical synchro 
nizing signal component, is detectable by autocorrelation 
With time. The horizontal synchronizing signal component is 
separable by a counter activated by said frame synchroniz 
ing pulse. 
[0032] A digital composite video signal is input to the 
memory 25 for the synchronizing standard signal. In the case 
of MUSE TV composite video signals, the memory 25 
extracts the Waveform of the horizontal phase standard 
signal miXed in the composite video signal. In the case of 
NTSC TV composite video signals, the memory eXtracts a 
color burst signal for regenerating color subcarrier. The 
eXtracted digital signal Waveform is sent to a CPU 12. Via 
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the operation of a loop ?lter, the input voltage V28 to be 
applied to the input voltage terminal 28 of a VCO is 
calculated by the CPU and supplied to a VCO 11a to form 
a feedback loop. 

[0033] The VCO 11a is a Wideband variable clock gen 
erator controlled by DC voltage, and is capable of generating 
a Wideband clock pulse, for eXample, about 32 MHz for 
MUSE TV composite video signals, 28 MHz for NTSC TV 
composite video signals, and 50 MHz for VGA (Video 
Graphics Array) employing, for eXample, a positive feed 
back oscillator as an oscillation source. 

[0034] The output clock pulse (1)29 of the VCO 11a is sent 
to the analog-to-digital converter 3, the programmable pro 
cessor 4, and the input synchronizing signal processor 8, and 
used as a system clock pulse. 

[0035] The output horizontal synchronizing pulse from the 
synchronizing signal detector 20 is not used as it is, and 
requires to be stabilized using a feedback loop in order to 
process non-standard NTSC composite video signals such as 
reconstruction signals of the VTR. A horizontal synchroniz 
ing phase detector 21a detects any phase error betWeen the 
generated horizontal synchronizing pulse and the horizontal 
synchronizing signal detected by the horizontal synchroniz 
ing phase detector 21a. The detection result is sent to the 
CPU 12 for calculating the dividing ratio to be used for a 
horizontal rate programmable counter 23a to cancel the 
phase error. The CPU 12 sends the calculation result to the 
horizontal rate programmable counter 23a to form a feed 
back loop. Said calculation result indicates the number of 
input system clock pulses in one horizontal scanning period. 
The divided output of said horizontal rate programmable 
counter 23 is sent to a memory 5 as a Write address. Any 
phase error beloW the cycle frequency of the system clock is 
detected by the CPU 12 as a horizontal skeW, and such phase 
error can be absorbed by applying a phase correction Which 
cancels the skeW in the programmable processor 4. 

[0036] In addition, the pulse generating counter 24a 
adjusts the divided output of the horizontal rate program 
mable counter 23a to the required phase and pulse Width, 
and sends it to an output synchronizing pulse processor 9 as 
a detected horizontal synchronizing pulse (1)31. The pulse 
generating counter 24a also adjusts the vertical synchroniz 
ing signal detected by the synchronizing signal detector 20 
in FIG. 20 to the required phase and pulse Width, and 
outputs it as a detected vertical synchronizing pulse (1)32. 

[0037] MeanWhile, the digital video signal Which has been 
input to the programmable processor 4 is decoded according 
to the format of the input video signal. FIG. 5 is a preferred 
embodiment of a block diagram of the programmable pro 
cessor. A processing element 50 is aligned in matriX based 
on MIMD (Multiple Instruction Multiple Data stream) sys 
tem, and each processing element 50 is connected by lattice 
netWork Wiring. The processing element 50 comprises an 
arithmetic and logic unit (ALU), an instruction register 
Which controls the ALU, and a data register for inputting 
numerical values. Each register is connected to the CPU 12 
by an eXclusive Wire so that methods of signal processing are 
dynamically changeable by reWriting the register according 
to the standard of input video signal or type of decode mode. 

[0038] Table 1 is a comparison betWeen the signal process 
of programmable signal processors and each signal format. 
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[0039] As shown in Table 1, the programmable signal 
processor 4 separates Y/C, decodes the chrominance signal, 
and processes ACC for decoding NTSC TV composite video 
signals. For decoding ED2 TV composite video signals, the 
programmable signal processor 4 separates Y/C, decodes the 
chrominance signal, processes ACC, and processes the hori 
Zontal high-emphasis signal The input system clock 
pulses (1)29 are used for these processes. For decoding 
MUSE TV composite video signals, the programmable 
signal processor 4 interpolates the still picture region and 
moving picture region of the signal, detects motion, and 
processes progressive scanning. 

[0040] Signals decoded With the programmable signal 
processor 4 are Written into the memory 5 for synchronizing 
With the system clock pulse for display. In general, regard 
less of asynchronous or synchronous processing, a readable/ 
Writable memory (so-called read modi?ed Write) is used for 
sending and receiving digital signals betWeen circuits oper 
ated by different system clock signals. The Write address for 
the memory 5 is formed by the input system clock pulse (1)29 
generated from the input synchroniZing signal processor 8 
Which generates an input synchroniZing signal and a range 
of pulses synchroniZed to it. 

TABLE 1 
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picture display is realiZed by Writing tWo types of asynchro 
nous digital video signals to the memory using the external 
synchroniZing signal (1)16, the input system clock pulse (1)69 
synchroniZed to the signal (1)16, and the internal input system 
clock pulse (1)29, and reading out the digital video signal 
from the memory 5 using the same system clock pulses for 
display. 
[0043] For NTSC composite video signals, it is necessary 
to match the number of clock pulses to the display Width 
(number of picture elements) for every line because video 
signal processing, such as interpolation of horiZontal scan 
ning line signals, is executed by line. It is also necessary to 
generate a clock pulse phase-locked to the line frequency 
(horiZontal scanning frequency). AhoriZontal phase detector 
21b detects any phase error betWeen the horiZontal synchro 
niZing pulse (1)34 generated from a horiZontal rate program 
mable counter 23b, Which divides the approximately 
28-MHZ clock to 1/1820, and the detected horiZontal synchro 
niZing pulse (1)31. The detection result is calculated With the 
CPU 12 to convert the result to voltage, and it is output as 
V28 from the input voltage terminal 28 to control the 
oscillation frequency of a VCO 11b. The VCO 11b adds the 
output system clock (1)33, synchroniZed to the horiZontal 

NTSC ED2 
TV composite video TV composite video 
signal Decoding signal Decoding 

MUSE 
TV composite video 
signal Decoding 

Programmable YE separation YE separation Interpolation in still 
signal processor picture region 
4 Chrominance signal Chrominance signal Interpolation in moving 

decoding decoding picture region 
ACC process ACC process Motion detection 

HH regeneration Progressive scanning 
process 

Programmable Line signal Line signal Picture quality 
signal processor interpolation interpolation compensation 

VT/VH regeneration 
Caption signal insertion 
Picture quality 
compensation 

Caption signal insertion 

[0041] Next, the output synchroniZing pulse processor 9 is 
explained With reference to FIG. 3. The horiZontal synchro 
niZing signal (1)31, vertical synchroniZing signal (1)32 and 
external synchroniZing signal (1)16 detected by the input 
synchroniZing signal processor 8 form the phase-locked loop 
(PLL) for synchroniZing the system clock for display to the 
external synchroniZing signal (1)16. 

[0042] For picture-in-picture display TV sets, the external 
synchroniZing signal (1)16 uses the synchroniZing signal of 
the video signal to be displayed in the main picture as the 
standard of the synchroniZing pulse for display, and generate 
an address data, based on the standard, for storing the video 
signal to be displayed in the sub-picture in the memory 5. 
FIG. 2 and FIG. 3 omit signal processing of the external 
synchroniZing signal, but the memory 5 can be synchroniZed 
to the external synchroniZing signal just by sWitching over 
the Write address. A Write address generator is operated by 
?eld periodically, When inputting the external synchroniZing 
signal, to absorb the difference in frame frequency. When 
inputting the internal synchroniZing signal, the Write address 
generator is operated by frame periodically. The picture-in 

scanning frequency of display apparatus, to the horiZontal 
programmable counter 23b to form a feedback loop. The 
synchroniZing pulse processor for display apparatus 9 
alWays operates With reference to the output system clock 
(1)33 as a standard clock. In general, the time constant of said 
feedback loop is set very long to form a stable output system 
clock locked to the line frequency of the input video signal 
and to avoid the in?uence of jitters from the input horiZontal 
synchroniZing signal. 

[0044] The horiZontal rate programmable counter 23b 
Which is controlled by the horiZontal synchroniZing pulse 
adjusts the output horiZontal scanning rate pulse to the 
required phase and pulse Width using a pulse generator With 
counter 24b, and outputs the pulse as a horiZontal synchro 
niZing pulse (1)35 for display. In the same Way, the pulse 
generator With counter 24b adjusts the phase and pulse Width 
of the detected vertical synchroniZing pulse and outputs it as 
a vertical synchroniZing pulse (1)36. 

[0045] For MUSE TV composite video signals, the fre 
quency of the system clock signal (1)33 for display is approxi 
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mately 44 MHZ and the dividing ratio used in the horizontal 
rate programmable counter 23b controlled by the horizontal 
synchronizing pulse is 1/1320. 

[0046] The VCO 11a and VCO 11b are variable oscillators 
adjustable from about 10 MHz to 50 MHz in order to 
correspond to Wideband output signals. 

[0047] The read-out address of the memory 5 is created in 
the output synchronizing pulse processor 9. For NTSC TV 
composite video signals and MUSE TV composite video 
signals, the line memory is used to process video signals by 
line and convert read-out phase and frequency using the 
output system clock (1)33. 

[0048] The programmable signal processor 6 decodes the 
composite video signal using the output system clock 33 and 
the output synchronizing pulse. As shoWn in Table 1, for 
decoding NTSC TV composite video signals, processes 
including line signal interpolation, caption signal insertion, 
and picture quality compensation are eXecuted. For decod 
ing ED2 signals, processes including line signal interpola 
tion, regeneration of vertical temporal-emphasis processing 
signal (VT) or vertical high-emphasis processing signal 
(VH), caption signal insertion, and picture quality compen 
sation are eXecuted. 

[0049] Multiple signal processing programs are stored in 
the ROM, and the CPU 12 loads the required program for 
decoding video signals into the instruction register of the 
programmable signal processor depending on the type of 
video signal detected. Decoded composite video signals are 
converted to analog signals via the digital-to-analog con 
verter 7, and output as video signals for display. At the same 
time, the output synchronizing pulse processor 9 generates 
a synchronizing pulse (1)18 Which is shaped to the pulse 
Waveform. 

[0050] FIG. 4 illustrates a de?ection signal generator 10. 
When the display apparatus is a cathode ray tube (CRT), the 
pulses driving the horizontal output transistor are fed back to 
a horizontal phase detector 21c and form a PLL circuit 
comprising the horizontal synchronizing pulse to stabilize 
the special operation of the horizontal de?ection circuit for 
CRT. The horizontal phase detector 21c detects any fre 
quency or phase errors betWeen the output horizontal syn 
chronizing pulse (1)35 and the pulses driving the horizontal 
output transistor (1)41 for de?ection. The detection result is 
input to the CPU 12, Which contains a horizontal scanning 
signal processor Which forms a feedback loop to calculate 
any phase error. The value to compensate for the calculated 
phase error is set as the dividing ratio to a horizontal rate 
programmable counter 23c. Next, the pulse generator With 
counter 24c adjusts the phase and pulse Width of the output 
of the horizontal rate programmable counter 23c. Since the 
above processes are eXecuted in a unit of the system clock 
for display, any phase error beloW the clock rate of the 
system clock for display (1)33 is ignored. (In other Words, the 
system does not respond to such phase error.) A compensa 
tion circuit to the skeW of clock signal 40 compensates 
continuously, in analog, the phase error calculated by the 
horizontal synchronizing signal processor forming a feed 
back loop in the CPU 12, ampli?es the pulse Waveform of 
the generated horizontal frequency, and outputs it as the 
horizontal de?ection output pulse (1)42. The pulse generator 
With counter 24c shapes the Waveform of the vertical 
synchronizing output pulse (1)36 and outputs it as the vertical 
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de?ection output pulse (1)43. Depend on the horizontal 
de?ection output pulse (1)42 and the vertical de?ection output 
pulse (1)43. By programmably sWitching operation of the 
de?ection circuit according to the standard of video signals 
to be displayed, multiple display formats can be accepted. 

[0051] The present invention has programmable signal 
processors connected to the input terminal and the output 
terminal of the memory, thereby enabling one video signal 
processor to process video signals of many different broad 
casting systems Which have different synchronizing signal 
frequencies, ?eld frequencies, and sampling frequencies, 
and data signals composed of composite synchronizing 
signals Which have different sampling frequencies. 

What is claimed is: 
1. A video signal processing apparatus for use With a 

video signal having one of a plurality of signal formats 
comprising: 

at least a ?rst and seond signal processor for i) recogniz 
ing Which format of said plurality of signal formats 
corresponds to said video signal and ii) processing the 
video signal based on the signal formats; and 

storage means; 

Wherein said ?rst signal processor is connected to an input 
of said storage means and said second programmable 
signal processor is connected to an output of said 
storage means so that a program for decoding and 
processing said video signal is selected Which corre 
sponds to the recognized format of the input video 
signal and input to at least one of said ?rst and second 
signal processor. 

2. A video signal processing apparatus for use With a 
display apparatus and an input video signal having one of a 
plurality of signal formats comprising: 

means for generating and separating a synchronizing 
signal from said input video signal; 

a clock signal generator for generating a clock signal 
phase-locked to a phase of said input video signal; 

means for detecting Which format of said plurality of 
signal formats corresponds to said input video signal; 

an output system clock signal generator for generating i) 
a synchronizing pulse to display the decoded input 
video signal on the display apparatus and ii) an output 
system clock signal Which is phase-locked With said 
synchronizing pulse; 

a memory Which stores a plurality of programs for pro 
cessing the video signal by a signal processor; 

control means for selecting a program for decoding the 
input video signal stored in said memory based on the 
detected format of the input video signal; and 

a ?rst signal processor for decoding said input video 
signal using said selected program and producing an 
output video signal; 

storage means for storing the output video signal of said 
?rst programmable signal processor; and 

a second signal processor for processing an output signal 
from said storage means using said selected program. 
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3. Avideo signal processing apparatus as de?ned in claim 
2, Wherein said output system clock signal generator gen 
erates a clock signal phase-locked to an external synchro 
niZing signal. 

4. Avideo signal processing apparatus as de?ned in claim 
2, Wherein said clock signal generator comprises a voltage 
controlled oscillator (VCO) to output a clock signal of more 
than one frequency. 

5. Avideo signal processing apparatus as de?ned in claim 
2, Wherein the display apparatus is a cathode ray tube 
comprising: 

a signal processor for de?ecting the output With reference 
to the system clock signal from the output system clock 
signal generator; 

a memory Which stores multiple programs; and 

selecting means for selecting a program stored in said 
memory depending on the format of the input video 
signal. 

6. Avideo signal processing apparatus as de?ned in claim 
2, Wherein the second programmable signal processor uses 
a frequency tWice the frequency of the synchroniZing signal 
of the input video signal. 

7. Avideo signal processing apparatus as de?ned in claim 
2, Where tWo video signals, having a synchroniZing signal f1 
and f2, respectively, are displayed on one of a split screen 
and overlay screen of the display apparatus using the output 
system clock phase-locked to the f2 synchroniZing signal; 

Whe re : 

fl is a frequency of the synchroniZing signal of the input 
video signal processed by the ?rst programmable signal 
processor and 

fl is an eXternal frequency input having a frequency 
different from f1. 

8. A video signal processing apparatus for use With an 
input video signal having one of a plurality of signal formats 
comprising: 

detecting means for detecting Which format of said plu 
rality of signal formats corresponds to said input video 
signal; 

means for loading a respective one of a plurality of 
programs from a memory corresponding to said 
detected signal format; and 
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processing means for processing said input video signal 
using said loaded program. 

9. A video signal processing apparatus for use With an 
input video signal having one of a plurality of signal formats 
comprising: 

a storage device for storing a respective plurality of 
programs corresponding to said plurality of signal 
formats; and 

at least tWo signal processors for i) detecting Which 
format of the different signal formats corresponds to 
said input video signal and ii) processing said input 
video signal based on one of said plurality of programs 
corresponding to said detected format. 

10. A method for processing a video signal having one of 
a plurality of signal formats comprising the steps of: 

a) detecting Which format of the plurality of signal 
formats corresponds to the video signal; and 

b) decoding and processing the video signal using one of 
a plurality of programs Which corresponds to the 
detected signal format of the video signal. 

11. A method for processing a video signal having one of 
a plurality of signal formats comprising the steps of: 

a) generating and separating a synchroniZing signal from 
the input video signal; 

b) generating a clock signal phase-locked to a phase of the 
input video signal; 

c) detecting Which format of the plurality of signal 
formats corresponds to the input video signal; 

d) generating i) a synchroniZing pulse to display the 
decoded input video signal on the display apparatus and 
ii) an output system clock signal Which is phase-locked 
With the synchroniZing pulse; 

e) selecting a program, from a plurality of programs, for 
decoding the input video signal based on the detected 
format of the input video signal; and 

f) decoding and processing the input video signal using 
the selected program. 

* * * * * 


