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Digital video signal generator for testing 
state-of-the-art TV display equipment
The R&S®DVSG offers the widest range of interfaces and test signals currently provided by a single unit. It 

generates both analog and digital video and audio signals and features an MPEG-2 transport stream player 

and recorder.

Interfaces and signals even for the most 

demanding scenarios

The days of the well-known cathode-ray tube are nearly over, 

and new display technologies are rapidly conquering the mar-

ket (see page 48). New interfaces and new signals are being 

created in this process, which means that new test and mea-

surement requirements have to be met in development, pro-

duction and quality assurance. The new R&S®DVSG digi-

tal video signal generator (FIG 1) has been designed to meet 

these requirements. It offers all established analog and digital 

video and audio interfaces (FIG 3) as well as SDTV and HDTV 

signals for testing modern TV displays and projectors. The 

test signals are available at all ¹) interfaces simultane-

ously – provided the signal and the interface type are 

feature of the generator is its ability to output com-

plex moving-picture sequences with high resolution. 

This is a prerequisite for testing important fundamen-

tal characteristics of modern display equipment. The 

R&S®DVSG therefore includes test signals specially 

developed for this purpose (FIG 6). This allows the 

fast and easy testing of format conversion (including 

de-interlacing), motion blur compensation, overdrive, 

noise suppression and many other functions.

FIG 1 The R&S®DVSG is a high-

precision signal source containing 

all state-of-the-art digital interfaces 

as well as the appropriate test sig-

nals, including HD signals and moving-

picture sequences. It can also be used 

as a pure transport stream player and 

recorder.
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Graphical user interface (GUI)

The R&S®DVSG generates audio and video signals in two 

ways:

Sequential, realtime output of uncompressed pictures J

stored in its memory

Decoding of video and audio data contained in transport J

streams (live or from hard disk)

makes it possible, for example, to generate continuous and 

stepless brightness and color variations. The set of signals 

supplied with the generator is free from compression artifacts 

and has been carefully generated. The user can easily expand 

the R&S®DVSG set of signals as required for the intended 

application. For example, any pictures in BMP format cre-

ated on a PC can be used to generate the video signal in the 

R&S®DVSG. This functionality is useful both in development 

and production.

The transport stream decoding function enables the play-

back of video and audio contents of any transport stream. 

FIG 2 shows the graphical user interface (GUI) of the AV sig-

nal player option. The decoder function is particularly useful 

in development and quality assurance, as it allows convenient 

The only exception: The SCART and the D4 interface cannot be driven simultaneously.1)

HDTV signals, for example, cannot be output on a composite interface.2)

Digital video

HDMIJ

DVI (via HDMI port)J

SDI /HD-SDIJ

Analog video

RGB/YPbPrJ

VGAJ

S-VideoJ

CCVSJ

SCARTJ

D4J

Digital audio

HDMIJ

SDI /HD-SDI (embedded J

audio)

S/PDIFJ

Analog audio

SCARTJ

RCAJ

FIG 3 The interfaces of the ¸DVSG

FIG 2 Graphical user interface (GUI) of the AV signal player option for the R&S®DVSG: playback of a video signal with an audio component.

Progress bar with time 
information

Video format

Audio signal characteristics

Tabs for selecting 
instrument function

Selected instrument 
function

File selected for 
playback

Settings for selected 
instrument function

Selection of interfaces: 
Selected interface 
can be configured; 
color indicates status²)

(green/ red: signal is com-
patible/not compatible with 
interface)

Video signal characteristics
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Motion blur

Cathode-ray tube (impulse technology) LCD (sample-and-hold technology)
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of bar and position as

perceived by viewer
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perceived by viewer
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perceived by viewer
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perceived by viewer

A  t1

t2

t3

t4

B  t1

t2

t3

t4

C  t1

Edge of bar as perceived

by viewer

A  t1

t2

t3

t4

B  t1

t2

t3

t4

C  t1

Edge of bar as perceived

by viewer

48

So far, the signal to be displayed and the display equipment were 

-

frame, respectively. A cathode-ray tube was used to generate the pic-

ture. With the cathode-ray tube, the individual pixels and lines lit up 

designed for standard-resolution analog signals.

Nowadays, display equipment based on LCD, plasma or DLP technol-

consumer products), see FIG 4. Same as with the cathode-ray tubes, 

achieve increased brightness and suppress perceptible line structures, 

since the individual pixels light up for almost the entire duration of 

a frame. The display equipment has inputs for RF signals such as 

DVB-T or ATSC/8VSB, as well as interfaces for connecting local sig-

nal sources. The HDMI interface in particular is being more and more 

widely used, as it supports the digital transmission of video and audio 

signals simultaneously and in high quality. Many manufacturers also 

integrate additional methods for improving the picture quality. These 

In newer equipment, the picture resolution and the physical resolu-

tion of the display equipment often do not match, e.g. in the case 

of an SDTV signal displayed on a modern LCD. To utilize the entire 

screen area, the resolution of the received signal has to be increased 

(scaled) to match the resolution of the display equipment. Interlaced 

formats also have to be converted to progressive formats. The qual-

ity of the displayed picture therefore depends on the quality of the 

format conversion carried out in the display unit. Moreover, the fact 

that, with modern display technologies, the individual pixels are acti-

vated for almost the entire frame duration results in perceptible

motion blur (FIG 5) in the case of moving objects. Manufacturers 

attempt to reduce or suppress motion blur using techniques such as 

a 100 Hz frame refresh rate with repeated intermediate frame calcula-

tion. Another effect is that the individual pixels require a certain time 

to reach their full luminous intensity. This characteristic can be mini-

mized using the overdrive technique, in which the pixels are initially 

overdriven so that they reach their intended intensity quicker.

Conventional technology New technology

Image generation

Cathode-ray tube (576 / 480 lines, 

interlaced)

Plasma, LCD and DLP technology (typi-

cal physical TV resolutions: 1366 × 768, 

1920 × 1080, progressive)

Interfaces

SDTV only: composite, components, 

S-Video, SCART

SDTV and HDTV: components, DVI, 

HDMI

Video format

576 / 480 × 720, interlaced 1280 × 720, 1920 × 1080 and others, 

with different frame refresh rates, pro-

gressive or interlaced

Image enhancement

Suppression of noise, blocking and film 

judder; improvement of contrast, defini-

tion, color, etc.

FIG 4 Main differences between conventional and new display 

technologies

New display technologies call for new signals and made-to-measure test equipment

FIG 5 Display of moving elements.

Top: The photo of the horizon-

tally scrolled text “R&S” shows the 

motion blur on the LCD display. No 

blur is visible on the CRT display.

Bottom: Illustration of the percep-

tion of the edge of a horizontally 

scrolled bar to explain the prob-

lem of motion blur. In this exam-

ple, four viewing times (t1 to t4) 

have been selected for each frame 

(A, B and C).
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FIG 6 Numerous, often extremely sophisti-

cated, test sequences are included as stan-

dard in each R&S®DVSG digital video signal 

generator.

testing of how display equipment handles complex, critical or 

typical scenes as encountered in everyday use. By using the 

universal transport stream format, virtually any live situation 

can be simulated. All that is needed is a recording of an arbi-

trary transport stream containing the required signals, which 

is possible with any transport stream recorder.

The R&S®DVSG features an integrated transport stream player 

and recorder. Transport streams can be recorded and their 

video and audio contents utilized for signal generation using 

only a single unit. With this application, the decoder inte-

grated in the R&S®DVSG can additionally be used for mon-

itoring. For this purpose, a program in the transport stream 

is displayed on a monitor connected to the R&S®DVSG and 

compared with the picture output by the equipment under 

test. The transport stream player and recorder is a valuable 

tool for testing multiplexers, decoders and all other compo-

nents used in transport stream processing. In conjunction 

with a modulator, e.g. the R&S®SFE or the R&S®SFE100, the 

R&S®DVSG forms a compact and powerful system for testing 

set-top boxes.

Summary

New challenges have to be met in the development and test-

ing of modern TV display equipment. These include the 

requirement for high-precision signal sources containing 

all state-of-the-art digital interfaces as well as the appropri-

ate test signals, including HD signals and moving-picture 

sequences. The new R&S®DVSG digital video signal gener-

ator from Rohde&Schwarz has been specially designed to 

meet these requirements. It can also be used as a pure trans-

port stream player and recorder, an application for which it 

is particularly suited due to its extensive signal libraries and 

excellent price/performance ratio. The R&S®DVSG is an ideal 

choice not only in the development and production of TV dis-

plays, but also in servicing as well as for test houses and pro-

fessional studio applications.

Thomas Tobergte

Horizontal moving color fields (synthetic test sequence)

An area with colored elements moves at a constant speed from right to left and 

back again. This is used to assess the intensity of motion blur on plasma and LCD 

displays. The elements at the edges of the screen can be used to check whether 

pixels have been clipped and to verify correct scaling of the picture.

Horizontal scrolling text (synthetic test sequence)

Text blocks with different font sizes move from right to left at different speeds. 

The speed and the font size are indicated at the left. This is used to assess the 

readability of text with different font sizes and moving at different speeds. The 

elements at the edges of the screen can be used to check whether pixels have 

been clipped and to verify correct scaling of the picture.

Opera (natural test sequence)

Richly detailed background and costumes, with fast-moving dancers and flying 

spears. This is used to check the display of elements (static and moving) contain-

ing many details.

Test signals
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