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VIDEO SWITCHER AND VIDEO SWITCHING 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation of application Ser. No. 
127651,253, filed Dec. 31, 2009, which is a continuation of 
application Ser. No. 12/182,737, filed Jul.30, 2008 and issued 
as U.S. Pat. No. 7,667,774. The entire disclosures of the 
above-noted patent applications are incorporated by refer 
ence herein in their entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a video switcher and 
a video switching method for selecting one video from a 
plurality of videos supplied from a plurality of video input 
units so as to output the selected video to a video display unit, 
and particularly reduce distortion of a displayed video at the 
time of Switching videos. 
0004 2. Description of the Related Art 
0005. In video switchers which switch videos from a plu 

rality of video input units (video sources) and simultaneously 
output the videos to Video display units, displayed videos are 
distorted at the time of Switching video sources. The distor 
tion of the displayed videos is caused by discontinuity of 
synchronization signals from the video sources. The discon 
tinuity of the synchronization signals occurs when the respec 
tive video sources operate independently and they are 
Switched. A frame synchronizer is present as a device for 
dissolving the discontinuity of the synchronization signals, 
but since it is very expensive, the initial cost for the system 
rises drastically. 
0006. Many propositions regarding the reduction of the 
distortion of displayed videos at the time of switching video 
Sources has been made. For example, there is proposed a 
method for setting video signals to be switched to a black 
level until the synchronization becomes stable and preventing 
distortion of the synchronization from being observed (for 
example, see Japanese Patent Application Laid-Open (JP-A) 
No. 6-149181). Also there is proposed a method for separat 
ing horizontal/vertical synchronization signals from video 
signals and outputting only synchronization signals for a 
constant time period of Switching time so as to repress dis 
tortion of displayed videos at the time of switching (for 
example, see JP-A 6-133234). 
0007 According to the proposal of JP-A 6-149181, how 
ever, a unit for setting video signals to be switched to a black 
level is necessary, and thus the constitution of the switcher 
becomes complicated and thus the cost rises. The proposal of 
JP-A 6-133234, on the other hand, does not solve the discon 
tinuity at the time of Switching the synchronization signals 
separated from the video signals before and after Switching. 

BRIEF SUMMARY OF THE INVENTION 

0008. The present invention has been devised in order to 
solve the above problem of the conventional technique, and 
an object of the invention is to provide a video switcher and a 
Video Switching method which can solve discontinuity of 
synchronization signals at the time of Switching video 
Sources and reduce distortion of displayed videos in a simple 
constitution. 
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0009. A video switcher according to an aspect of the 
present invention transmits a video signal Supplied from one 
video input unit selected from a plurality of video input units 
by means of a Switching operation and a synchronization 
signal corresponding to the video signal to a video display 
unit, and the video Switcher includes: a video signal Switching 
device for Switching a video signal to be transmitted to the 
Video display unit from a first video signal Supplied from a 
first video input unit selected before the switching into a 
second video signal Supplied from a second video input unit 
selected after the Switching; and a synchronization signal 
Switching device for Switching a synchronization signal to be 
transmitted to the video display unit from a first synchroni 
Zation signal Supplied from the first video input unit into a 
second synchronization signal Supplied from the second 
Video input unit. The synchronization signal Switching device 
starts to transmit the second synchronization signal to the 
video display unit after the transmission of the first synchro 
nization signal to the video display unit is stopped. The video 
signal Switching device transmits the second video signal to 
the video display unit after the transmission of the first video 
signal to the video display unit is stopped and after the second 
Video signal is transmitted to the video display unit. 
0010. It is preferable that the video switcher includes a 
storage unit for storing a first time period between stop of 
transmission of the first synchronization signal to the video 
display unit and start of transmission of the second synchro 
nization signal to the video display unit. The synchronization 
signal Switching device starts to transmit the second synchro 
nization signal to the video display unit based on the first time 
period stored in the storage unit. 
0011. It is more preferable that the video switcher includes 
a storage unit for storing a second time period between stop of 
transmission of the first video signal to the video display unit 
and start of transmission of the first synchronization signal to 
the video display unit. The synchronization signal Switching 
device stops transmission of the first synchronization signal 
to the video display unit based on the second time period 
stored in the storage unit. 
0012. It is more preferable that the video switcher includes 
a storage unit for storing a third time period between start of 
transmission of the second synchronization signal to the 
Video display unit and start of transmission of the second 
Video signal to the video display unit. The video signal 
Switching device starts to transmit the second video signal to 
the video display unit based on the third time period stored in 
the storage unit. 
0013. It is more preferable that the video switcher includes 
a time setting unit which sets the time periods stored in the 
storage unit. 
0014. According to the present invention, discontinuity of 
synchronization signals at the time of Switching video 
Sources is solved and distortion of displayed videos is 
reduced. 
0015. In addition, according to the present invention, 
Switchingtiming of the video sources can be set in accordance 
with properties of the video display unit (performance char 
acteristics) so that the distortion of displayed videos can be 
reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a block diagram illustrating a video 
Switcher according to an embodiment of the present inven 
tion. 
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0017 FIG. 2 is a pattern diagram illustrating an example 
of a time setting unit provided to the video switcher. 
0018 FIG. 3 is a time chart illustrating a relationship 
between a video signal and a synchronization signal Supplied 
from a video input unit to the video switcher, and a relation 
ship between a video signal and a synchronization signal 
supplied from the video switcher to a video display unit. 
0019 FIGS. 4A and 4B are flow charts illustrating a video 
Switching method executed by the video Switcher according 
to the embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0020. A video switcher and a video switching method 
according to an embodiment of the present invention will be 
described below with reference to the drawings. 
0021 FIG. 1 is a block diagram illustrating the video 
switcher according to the embodiment of the invention. The 
Video switcher 1 includes a video signal Switching unit 2, a 
synchronization signal Switching unit 3, a control unit 4, a 
Switching unit 5, and a time setting unit 6. 
0022. A video input unit 10A and a video input unit 10B 
are connected to the video switcher 1. Video signals and 
synchronization signals corresponding to the video signals 
are supplied from the video input units to the video switcher 
1. FIG.1 illustrates an example where the video signals (R,G, 
B) and the synchronization signals (H, V) are Supplied from 
the video input units to the video switcher 1. 
0023. Also, a video display unit 20 is connected to the 
video switcher 1. The video switcher 1 supplies the video 
signal and the synchronization signal from one of the video 
input units 10A and 10B to the video display unit 20. 
0024 Examples of the video input units 10A and 10B 
include DVD players and personal computers. Examples of 
the video display unit 20 include projectors and display 
devices. 
0025 Signals to be input from the video input units 10A 
and 10B to the video Switcher 1 are analog signals or uncom 
pressed digital signals whose video signals and synchroniza 
tion signals are present independently. That is, the video 
switcher 1 itself does not separate the signal supplied from the 
Video input unit into the video signal and the synchronization 
signal. 
0026. An example of the analog signal is RGB signal of a 
personal computer. Examples of the digital signal are DVI 
(Digital Visual Interface) signal and HDMI (High-Definition 
Multimedia Interface) signal. 
0027. The embodiment shown in FIG. 1 illustrates the 
example of the video switcher which is connected to two 
video input units and one video display unit. The numbers of 
Video input units and video display units to be connectable 
(switchable) to the video switcher of the invention are, how 
ever, not limited to this. That is, for example, the number of 
the video input units may be 3 or more, or the number of the 
Video display units may be two or more. 
0028. The switching unit 5 is a mechanical switch which 
can provide two states by means of an operator's manual 
operation of the video switcher 1. The switching unit 5 noti 
fies the control unit 4 of any of the states. More specifically, 
when the switching unit 5 is in one state, an electric signal “1” 
is output to the control unit 4, and when the switching unit 5 
is in the other state, an electric signal “0” is output. 
0029. The control unit 4 is a unit for making the video 
signal Switching unit 2 and the synchronization signal Switch 
ing unit 3 select the video signal and the synchronization 
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signal from one of the two video input units 10A and 10B and 
transmit the selected signals to the video display unit 20, 
based on electric signal from the switching unit 5. More 
specifically, the control unit 4 controls the video signal 
Switching unit 2 and the synchronization signal Switching 
unit 3 so that when the electric signal from the switching unit 
5 indicates “1”, the video signal and the synchronization 
signal supplied from the video input unit 10A are supplied to 
the video display unit 20. On the other hand, the control unit 
4 controls the video signal Switching unit 2 and the synchro 
nization signal Switching unit 3 so that when the electric 
signal from the switching unit 5 indicates “0”, the video 
signal and the synchronization signal Supplied from the video 
input unit 10B are supplied to the video display unit 20. 
0030 That is, video displayed on the video display unit 20 

is video supplied from the video input unit 10A when the 
electric signal from the switching unit 5 indicates “1”, or 
video supplied from the video input unit 10B when the elec 
tric signal from the switching unit 5 indicates “0” 
0031. The video signal switching unit 2 selects any one of 
the video signals supplied from the video input units 10A and 
10B based on a control signal from the control unit 4, and 
transmits the selected signal to the video display unit 20. A 
method for transmitting the video signal to the video display 
unit 20 by means of the video signal switching unit 2 will be 
described later. 
0032. The synchronization signal switching unit 3 selects 
any one of the synchronization signals Supplied from the 
video input units 10A and 10B based on a control signal from 
the control unit 4, and transmits the selected signal to the 
video display unit 20. A method for transmitting the synchro 
nization signal to the video display unit 20 by means of the 
synchronization signal switching unit 3 will be described 
later. 
0033. The time setting unit 6 sets and stores timing at the 
time of Switching the video signals and the synchronization 
signals (time periods T1, T2 and T3, mentioned later). 
0034 FIG. 2 is a pattern diagram illustrating an example 
of the time setting unit 6 composed of a DIP switch. FIG. 2 
illustrates that one of “Short”, “Intermediate' and “Long is 
selectable (settable) for respective three kinds of time periods 
“T1”, “T2 and “T3'. In the drawing, the time period “T1 is 
set to “Long, “T2 is setto “Intermediate', and “T3” is set to 
“Short”. For example, “Short” is defined as 33.3 (ms), “Inter 
mediate' is defined as 66.6 (ms), and “Long is defined as 
133.2 (ms). Although details will be described later, the time 
periods set by the time setting unit 6 are used for determining 
stop and start timings of the video signals and the synchroni 
Zation signals at the time of Switching the video sources. 
0035. That is, prior to live presentation, for example, an 
operator of the video switcher 1 switches the video source 
connected to the video switcher 1 to thereby test whether or 
not a displayed video on the video display unit 20 is distorted 
at the time of the switching. When the displayed video is 
distorted as a result of the test, the time setting unit 6 is 
operated so as to change the setting of the three kinds of time 
periods, and retest is conducted to confirm whether or not the 
distortion of the displayed video is solved. 
0036. As mentioned above, the time setting unit 6 is an 
interface which allows an operator to set the time periods T1, 
T2 and T3 according to properties (performance or charac 
teristics) of the video display unit. 
0037. The video signal switching unit 2, the control unit 4, 
the Switching unit 5, and the time setting unit 6 configure a 
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video signal switching device of the video switcher 1. Further, 
the synchronization signal Switching unit 3, the control unit 4. 
the Switching unit 5, and the time setting unit 6 configure a 
synchronization signal Switching device of the video Switcher 
1 

0038. Now, description will be given of the video switch 
ing method according to an embodiment of the present inven 
tion to be executed by the video switcher 1. 
0039 FIG. 3 is a timing chart illustrating a relationship 
between video signals and synchronization signals Supplied 
from the video input units 10A and 10B to the video switcher 
1, and the video signals and the synchronization signals Sup 
plied (transmitted) from the video switcher 1 to the video 
display unit 20, before and after the video source is switched 
from the video input unit 10A into 10B. 
0040. In FIG. 3, at time “t1, the switching operation is 
performed, namely, an operator of the video Switcher 1 oper 
ates the switching unit 5 so as to switch the video source from 
the video input unit 10A into 10B. At time “ta”, the switching 
is completed. In other words, a video displayed on the video 
display unit 20 is a video Abefore time “t1, and is a video B 
after time “ta’. 

0041. For convenience of the description, in the following 
description, video from the video input unit 10A is described 
as “video A and video from the video input unit 10B is 
described as “video B'. A video signal of the video A is 
described as “video signal A', and its synchronization signal 
is described as “synchronization signal A. Similarly, a video 
signal of the video B is described as “video signal B, and its 
synchronization signal is described as "synchronization sig 
nal B. 

0042 FIG. 3 illustrates that the video signal A and the 
synchronization signal A are Supplied from the video input 
unit 10A, and the video signal B and the synchronization 
signal B are supplied from the video input unit 10B, to the 
video switcher 1 before and after the switching. 
0.043 FIG.3 also illustrates that the video switcher 1 trans 
mits the video signal A and the synchronization signal Ato the 
video display unit 20 until the time “t1 at which the switch 
ing operation is performed, and stops the transmission of the 
video signal A at the time “t1. 
0044) At time “t2” after a lapse of the time period “T1” 
from time “t1, the video switcher 1 also stops the transmis 
sion of the synchronization signal A. 
0045. Further, the video switcher 1 transmits neither the 
Video signal nor the synchronization signal to the video dis 
play unit 20 until time “t3” after lapse of the time period “T2 
from time “t2. 

0046. At time “t3', the video switcher 1 starts to transmit 
the synchronization signal B to the video display unit 20, and 
starts to transmit the video signal B at time “ta” after lapse of 
the time period “T3' from time “t3”. 
0047. A method for operating the video switcher 1 for 
Switching the video signals and the synchronization signals 
according to the timing chart shown in FIG. 3 will be 
described below with reference to flow charts shown in FIGS. 
4A and 4.B. 

0048 FIG. 4A is a flow chart illustrating the operation of 
the video switcher 1 when the video source is switched from 
the video input unit 10A into the video input unit 10B, simi 
larly to the timing chart shown in FIG. 3. More specifically, a 
video supplied from the video input unit 10A is displayed on 
the video display unit 20 before switching, and a video sup 
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plied from the video input unit 10B is displayed on the video 
display unit 20 after the switching is completed. 
0049. An operator of the video switcher 1 operates the 
switching unit 5 so as to switch the video source from the 
video input unit 10A into 10B (S1). The switching unit 5 
notifies the control unit 4 of the electric signal “0” in response 
to this Switching. 
0050. Upon receiving the notification of the electric signal 
“0” from the switching unit 5, the control unit 4 makes the 
Video signal Switching unit 2 stop the transmission of the 
video signal A (S2). When the transmission of the video 
signal is stopped, a video to be displayed on the video display 
unit 20 becomes a black video, but the synchronization signal 
A is continuously supplied and thus the displayed video is not 
distorted. Thereafter, the control unit 4 monitors the lapse of 
the time period T1 set by the time setting unit 6 (S3). 
0051. After the lapse of the time period T1, the control unit 
4 makes the synchronization signal Switching unit 3 stop the 
transmission of the synchronous signal A (S4). After the 
transmission of the synchronization signal is stopped, the 
Video display unit 20 operates under the presence of no sig 
nals, but a displayed video is not distorted since neither video 
signals nor synchronization signals are Supplied. Thereafter, 
the control unit 4 monitors a lapse of the time period T2 set by 
the time setting unit 6 (S5). 
0052. After the lapse of the time period T2, the control unit 
4 controls the synchronization signal Switching unit 3 to start 
to transmit the synchronization signal B (S6). The video 
display unit 20 starts the operation under the presence of 
signals, but a video signal is not Supplied thereto, and thus a 
displayed video is not distorted. Thereafter, the control unit 4 
monitors a lapse of the time period T3 set by the time setting 
unit 6 (S7). 
0053. After the lapse of the time period T3, the control unit 
4 makes the video signal Switching unit 2 start the transmis 
sion of a video signal B (S8). On the video display unit 20, the 
displayed black video is switched into the video B. At the time 
of switching from the black video into the video B, the syn 
chronization signal B is supplied to the video display unit 20 
prior to the supply of the video signal B. For this reason, 
discontinuity of the synchronization signals does not occur. 
At the time of switching from the black video into the video 
B, therefore, the displayed video on the video display unit 20 
is not distorted. 
0054 Also at the time of switching from the video B into 
the video A, as shown in FIG. 4B, the transmission of the 
video signal B is stopped (U2), followed by stopping the 
transmission of the synchronization signal B (U4). Thereaf 
ter, the transmission of the synchronization signal A is started 
(U6), and the transmission of the video signal A is started 
(U8). 
0055 According to the above embodiment, at the time of 
Switching the video source, a time lag (T2) is provided 
between stop of transmission of synchronization signal A and 
start of transmission of synchronization signal B. The discon 
tinuity of the synchronization signals to be transmitted to the 
video display unit 20 is not present at the time of switching the 
video source due to the time lag. This enables to reduce the 
distortion of the displayed video on the video display unit 20. 
0056. The video signal B may be transmitted to the video 
display unit 20 after the transmission of the video signal Ato 
the video display unit 20 is stopped and after the transmission 
of the synchronization signal B to the video display unit 20 is 
started. That is, depending on the properties of the video 
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display unit 20, it is possible that the time T3 is set as T3=0. 
and the video signal B is transmitted simultaneously with the 
synchronization signal B to the video display unit 20. 
0057. In the above embodiment, the time setting unit 
which stores three kinds of times T1, T2 and T3 is composed 
of a DIP switch but may be composed of a jumper switch. 
0058. In addition to the unit such as the DIP switch which 
physically stores times, a unit such as EEPROM (nonvolatile 
memory) which electrically stores times may be used. When 
EEPROM is used, three kinds of times stored in EEPROM are 
written into EEPROM as a storage unit from a setting unit 
Such as a personal computer connected to the video Switcher. 
What is claimed is: 
1. A video Switcher which transmits a video signal and a 

synchronization signal corresponding to the video signal to a 
Video display unit, the transmitted video signal and synchro 
nization signal are Supplied from one video input unit 
selected from a plurality of video input units by a Switching 
operation, the video Switcher comprising: 

a video signal Switching device which Switches a video 
signal to be transmitted to the video display unit from a 
first video signal Supplied from a first video input unit 
before a completion of the Switching operation to a 
second video signal Supplied from a second video input 
unit after the completion of the Switching operation; 

a synchronization signal Switching device which Switches 
the synchronization signal to be transmitted to the video 
display unit from a first synchronization signal Supplied 
from the first video input unit to a second synchroniza 
tion signal Supplied from the second video input unit, 
and 

a storage unit for storing a constant time period between a 
stop of transmission of the first synchronization signal to 
the video display unit and a start of transmission of the 
second synchronization signal to the video display unit, 

wherein the synchronization signal Switching device 
Switches from the first synchronization signal to the 
second synchronization signal while the video signal 
switching device switches from the first video signal to 
the second video signal, and 

starts to transmit the second synchronization signal after a 
lapse of the constant time period from the stop of trans 
mission of the first synchronization signal. 

2. The video switcher according to claim 1, wherein: 
the storage unit stores a time period between a stop of 

transmission of the first video signal to the video display 
unit and the stop of transmission of the first synchroni 
Zation signal to the video display unit, and 

the synchronization signal Switching device stops the 
transmission of the first synchronization signal to the 
video display unit based on the time period. 

3. The video switcher according to claim 1, wherein: 
the storage unit stores a time period between the start of 

transmission of the second synchronization signal to the 
video display unit and the start of transmission of the 
second video signal to the video display unit, and 

the video signal Switching device starts the transmission of 
the second video signal to the video display unit based 
on the time period. 
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4. The video switcher according to claim 1, further com 
prising: 

a time setting unit which sets the constant time period 
stored in the storage unit. 

5. A video Switching method for transmitting a video signal 
and a synchronization signal corresponding to the video sig 
nal to a video display unit, the transmitted video signal and 
synchronization signal are Supplied from one video input unit 
selected from among a plurality of video input units by a 
switching operation of a video switcher, the video switcher 
contains: 

a video signal Switching device for Switching a video signal 
to be transmitted to the video display unit from a first 
video signal Supplied from a first video input unit to a 
second video signal Supplied from a second video input 
unit; 

a synchronization signal Switching device for Switching a 
synchronization signal to be transmitted to the video 
display unit from a first synchronization signal Supplied 
from the first video input unit to a second synchroniza 
tion signal Supplied from the second video input unit; 
and 

a storage unit for storing a constant time period between a 
stop of transmission of the first synchronization signal to 
the video display unit and a start of transmission of the 
second synchronization signal to the video display unit, 

the method comprising: 
stopping to transmit the first synchronization signal to the 

video display unit; and 
starting to transmit the second synchronization signal to 

the video display unit after a lapse of the constant time 
period from the stop of transmission of the first synchro 
nization signal, 

wherein the synchronization signal Switching device 
Switches from the first synchronization signal to the 
second synchronization signal while the video signal 
switching device switches from the first video signal to 
the second video signal. 

6. The video switching method according to claim 5, fur 
ther comprising: 

storing a time period between a stop of transmission of the 
first video signal to the video display unit and the stop of 
transmission of the first synchronization signal to the 
video display unit in the storage unit; and 

stopping to transmit the first synchronization signal to the 
video display unit based on the time period. 

7. The video switching method according to claim 5, fur 
ther comprising: 

storing a time period between the start of transmission of 
the second synchronization signal to the video display 
unit and a start of transmission of the second video signal 
to the video display unit in the storage unit; and 

starting to transmit the second video signal to the video 
display unit based on the time period. 

8. The video switching method according to claim 5, fur 
ther comprising: 

setting the constant time period in the storage unit which a 
time setting unit. 


