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Foreword

(This foreword is not part of IEEE Std 511-1974, Standard on Video Signal Transmission Measurement of Linear
Waveform Distortion.)

This standard is the first document issued since the merger of IEEE Audio-Video Techniques
Committee and the IEEE Professional Group on Broadcasting G.2.

Subcommittee 2.1.4. Video Signal Transmission of the IEEE Group on Broadcasting has been
meeting since 1967. The membership was then as follows:

F. Davidoff, Chairman

J. F. Blokker C. Rhodes

R. Butler L. E. Royse
W. L. Hurford H. Schmid

D. McRae W. L. Shepard

A.D. Williams

A task force was originated to formulate a standard on measurement of Linear Waveform Dis-
tortion. During the past six years, this task force has prepared numerous drafts of the standard
and although substantial gaps have been closed between various conflicting viewpoints, by early
1973 full agreement had not been reached. At that time the chairman of the Subcommittee and
the task force Chairman decided to submit the standard to the parent committee with the recom-
mendation that it be issued as a Trial-Use Standard.

After incorporating some of their comments, the Audio-Video Techniques Committee voted on
May 1, 1973 to approve the proposed Standard on Trial-Use basis. The document was then re-
viewed, modified, and approved for trial use by the IEEE Standards Board. The Video Signal
Transmission Subcommittee had the following membership in 1973.

M. A. Albaum, Acting Chairman

H. A. Ahnemann D. H. McRae

R. J. Butler C. Rhodes

R. W. Edmonds H. Schmid

L. C. Gooddy J. A. Sciulli

J. R. Hefele W. L. Shepard
L. dJ. Thorpe

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:44:26 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 511-1974


http://www.avadocuments.com/doc/ieee-511-1974
http://www.avadocuments.com/doc/ieee-511-1974

Contents

SECTION PAGE
1. Introduction. ... . .. 7
11 Scope. . .. 7
1.2 Definitions and Explanations. . ............. . . ... ... 7
1.3 DHSCUSSION . . . .. 9
2. Requirements for Measurements . . .. ............ ... ... ... 10
2.1 The Test Signal. . . ... .. ... .. 10
2.2 The Oscilloscope. . . ... ... .. 10
2.3 Special Measuring Techniques. . .. ... ... ... 10
3. The Measurement of Linear Waveform Distortions. .. ............... ... ... ... ... ... ... 11
3.1 General. . ... 11
3.2 Field-Time Waveform Distortion. .. ........ . ... . . .. ... . . . 11
3.3 Line-Time Waveform Distortion. . .............. . ... . . . . .. .. . . . .. 11
3.4 Short-Time Waveform Distortion. . .. ... ... ... .. .. .. . .. 13
3.5 TPulse ReSDONISe. . . ... ... 13
3.6 Linear Chrominance Distortion. .. ... ... ... ... .. . .. . .. ... 13
APPENDIXES
Appendix A The Sin? Pulse and the Sin? Step in the TV System M. .. ... ... ... .. ... . . ... 15
A1l Description and Derivationofa T Pulse. ... .. ... ... ... . . ... .. .. . ... ... ... ... 15
A2 Description and Derivationofa T Step. . ....... ... ... .. .. ... ... 15
A3 The Frequency Functionof a T Pulse. . .. ... ... .. .. . . . i 16
A4 The Frequency Functionof a Line Barwith T Step. ... ..... ... . ... . ... . ... .. .. 16
Appendix B The Measurement of Short-Time Waveform Distortion in TV Facilities
System M . ... 18
Bl Comparison of Existing 7 Step Tolerance Limits. . ........ ... ... . ... ... .. .. ... ... 18
B2 A Graticule for Short-Time Waveform Distortion in System M. . ... . ... ... . ... ... .. 19
B3 How to Determine the SD without the Aid of an Oscilloscope
Graticule. . .. ... .20
B4 Mathematical Analysis of SD Tolerance Limits. .. ........ ... ... .. .. ... ... ... .. 22
Appendix C The Measurement of Linear Chrominance Distortion in System M (NTSC
Color) TV Facilities. . ... ... .. .. . . 23
C1 The Modulated 12.5 T Pulse. .. ... .. . .. 23
C2 Linear Chrominance Distortion. . .. .......... . ... . . 24
C3 Relative Chrominance Level (RCL). . .. .. ... .. i 24
C4 Relative Chrominance Time (RCT). ... ... .. . 24
C5 RCT Present Together with RCL . . .. .. ... . .. 24
C6 RCT as a Function of the Baseline Sinusoid of the Mod 12.5T Pulse. .. . .. .. ... ... ... 26
C7 The Amplitude of the MOD 12.5T Pulse as a Functionof RCT...... ... .. ... ... . ... 26
FIGURES
Figl 2T Pulse, T Pulse, and T Step. ... ... ... ... . 8
Fig 2 Envelope of Frequency Spectrum of 27T Pulse, T Pulse, and Square Wave
with T Step Riseand Fall. . ... ... . . 8
Fig3 Modulated 12.5T Pulse. . . ... ... ... . . 9
Fig 4 Envelope of Frequency Spectrum of Modulated 12.5T Pulse. . ....................... 9
Fig5 The Window Signal. . ... .. ... . . . 9
Fig6 Test Signal for Measuring Linear Waveform Distortions. ... ..... . ... ... .. .. . . 10
Fig 7 Field-Time Waveform Distortion (FD). . ........... ... ... .. . .. .. . ... . ... .. .. ... ... 11
Fig 8 Line-Time Waveform Distortion (LD)........... ... ... .. . . ... ... .. ... ... ... .. 11
Fig9 Short-Time Waveform Distortion (SD).............. . ... . . ... ... ... . ... ... ........ 12
Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:44:26 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 511-1974


http://www.avadocuments.com/doc/ieee-511-1974
http://www.avadocuments.com/doc/ieee-511-1974

FIGURES PAGE

Fig 10 Various Types of Short-Time Waveform Distortion (SD).. ......................... 12
Fig 11 T Pulse Response (TPR). . .. .. ... . 13
Fig 12 Measurement of Relative Chrominance Level (RCL) and Relative Chrominance

Time (RO . . .. 14
Fig AL T Pulse and T Step . . ... .. ... 16
Fig A2 Train of T Pulses. . . ... ... 16
Fig A3 Envelope of Frequency Spectrum of T" Pulse and Line Bar with Ideal

and T SteD. . ... .. e 17
Fig A4 Trainof Line Bars with T Step. . . ... ... ... . .. 17
Fig A5 Envelope of Frequency Spectrum of T Pulse and Line Bar in Decibels

Relative to Pulse or Bar Amplitude. ... ......... ... ... EF SHS 36 SEE 3NE 38 SRS 35 SED 38 Sas 18
Fig B1 CCIR Tolerance Limits for Short-Time Waveform Distortion System

MJdapan (AMHBzZ) . .. .. 19
Fig B2 CCIR Tolerance Limits for Short-Time Waveform Distortion System

B (5MHz) . . ... 19
Fig B3 CCIR Tolerance Limits for Short-Time Waveform Distortion Systems

M Japan and B on Normalized Time Scale. . .. ... ... .. ... .. .. . ... . ... ..., 19
Fig B4 Amplitude Weighting for Short-Time Waveform Distortion. . ... ... ... ... ... ... 19
Fig B5 Tolerance Limits for Short-Time Waveform Distortion System M.................. 20
Fig B6 Short-Time Waveform Distortion (SD) Determined with Graticule. . ..... .. ....... 20
Fig B7 Typical Examples of SD Determined with Graticule. . ............................. 20
Fig B8 Short-Time Waveform Distortion (SD), Determined Arithmetically. . . ..... ...... .. 21
Fig B9 Typical Examples of SD Determined Arithmetically............................... 22
Fig C1 Modulated 12.5T Pulse. . . .......... ... . . 23
Fig C2 Envelope of Frequency Spectrum of MOD 12.5T Pulse. . ........................... 23
Fig C3 Relative Chrominance Level (RCL). ... ... ... ... . . .. . . . . . .. . ... . ... .. 24
Fig C4 Relative Chrominance Time (RCT). . ... ... .. .. . . . . . . . i 24
Fig C5 Relative Chrominance Level and Time Present Together. .. .. .................. ... 25

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 16:44:26 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 511-1974


http://www.avadocuments.com/doc/ieee-511-1974
http://www.avadocuments.com/doc/ieee-511-1974

IEEE Trial-Use Standard on
Video Signal Transmission
Measurement of Linear Waveform Distortion

1. Introduction

1.1 Scope. This standard describes methods
for measuring the linear waveform distortions
of TV video signals, that is, distortions which
are caused by amplitude-independent (linear)
transmission characteristics of television equip-
ment and facilities.!

The primary application of this standard is
for routine operational and maintenance tests,
where rapid interpretation of test results is de-
sirable. The techniques described here may also
be applicable to laboratory measurements,
proof-of-performance measurements, and de-
tailed maintenance procedures.

1.2 Definitions and Explanations. For tutorial
purposes the definitions are presented in a
logical sequence so that terms defined in the
beginning of the section can be used in defini-
tions toward the end of the section.

1.2.1 General Terms.

linear distortion. That distortion of an elec-
trical signal which is independent of the signal
amplitude.

NOTE: A small-signal nonuniform frequency response
is an example of linear distortion. By contrast, non-
linear distortions of an electrical signal are those distor-
tions that are dependent on the signal amplitude, for
example, compression, expansion, and harmonic distor-
tion, etc.

TV waveform signal. An electrical signal whose
amplitude varies with time in a generally non-
sinusoidal manner, whose shape (that is, dura-
tion and amplitude) carries the TV signal in-
formation.

linear TV waveform distortion. The distortion
of the shape of a waveform signal where this

1This standard applies specifically to equipment and
facilities operating as a CCIR System M (525 lines/60
fields, monochrome or NTSC color).

distortion is independent of the amplitude of
the signal.

NOTES: (1) A TV video signal may contain time com-
ponents with durations from as long as a TV field to as
short as a picture element. The shapes of all these time
components are subject to distortions. For ease of mea-
surement it is convenient to group these distortions in
three separate time domains; short-time waveform dis-
tortion, line-time waveform distortion, and field-time
waveform distortion.

(2) The waveform distortions for times from one field to
tens of seconds is not within the scope of this standard.

short-time waveform distortion (SD). The
linear TV waveform distortion of time com-
ponents from 125 ns to 1 us, that is, time com-
ponents of the short-time domain.

line-time waveform distortion (LD). The linear
TV waveform distortion of time components
from 1 us to 64 us, that is, time components of
the line-time domain.

field-time waveform distortion (FD). The linear
TV waveform distortion of time components
from 64 us to 16 ms, that is, time components
of the field-time domain.

sin? pulse. One cycle of a sine wave, starting
and finishing at its negative peaks with an
added constant amplitude component of half
the peak-to-peak value, thus raising the nega-
tive peaks to zero.

NOTE: As shown in detail in Appendix A, a sin? pulse
is obtained by squaring a half-cycle of a sine wave.

sin? step. A step function whose transition
from zero to the final value is the sum of a
ramp and a negative sinusoid of equal dura-
tions, with zero slope at both the zero and the
final value of the step.

NOTES: (1) As shown in detail in Appendix A, a sin?
step is obtained by integrating a sin2 pulse.

(2) The attractiveness of both the sin? pulse and the
sin? step lies in the fact that their frequency spectra
are limited; that is, they are effectively at zero ampli-
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tude beyond a given frequency. For the sin2 pulse this
frequency is a function of the half-amplitude duration
(HAD) of the pulse; for the sin? step the frequency is a
function of the 10 percent to 90 percent rise time.

T. Letter symbol for the duration of a half-
period of the nominal upper cut-off frequency
of a transmission system. Therefore

1
2f.

NOTE: For the TV system M

T:

1

Te—— -
2x 4 (MHz) 128 (ns)

The duration T is commonly referred to as the Nyquist
interval. The concept of T is employed not only when
the frequency cut-off is a physical property of a given
system but also when the system is flat and there is no
interest in the performance of the system beyond a
given frequency.

1.2,2 Terms for Waveform Test Signals in
TV System M.

T pulse. A sin? pulse with a half-amplitude
duration (HAD) of 125 ns. The amplitude of
the envelope of the frequency spectrum at 4
MHz is 0.5 of the amplitude at zero frequency
and effectively zero at and beyond 8 MHz (see
Figs 1 and 2).

2T pulse. A sin? pulse with a half-amplitude
duration (HAD) of 250 ns. The amplitude of
the envelope of the frequency spectrum at 2
MHz is 0.5 of the amplitude at zero frequency
and effectively zero at and beyond 4 MHz (see
Figs 1 and 2).

|
l
)
RISE & FALL !

HAD )
*—— [25ns nom —®,

250ns 125ns

Fig 1
2T Pulse, T Pulse, and T Step

8

VIDEO SIGNAL TRANSMISSION

NOTE: The 2T pulse is mentioned here for the sake of
completeness. The short-time domain may be tested by
the 2T pulse in conjunction with the T pulse and a
reference signal. This method is not used in this stan-
dard since the T step alone tests the short-time domain
in a simpler and more direct manner.

T step. A sin? step with a 10 percent—90 per-
cent rise (fall) time of nominally 125 ns. The
amplitude of the envelope of the frequency
spectrum is effectively zero at and beyond 8
MHz (see Figs 1 and 2).

NOTE: In practice the T step is part of a square wave,
(or line bar as described below) so that there is a T step
rise and fall.

modulated 12.57 pulse (MOD 12.5T). A burst
of color subcarrier frequency of nominally
3.58 MHz. The envelope of the burst is sin?
shaped with a half-amplitude duration (HAD)
of nominally 1.56 us. The MOD 12.5T pulse
consists of a luminance and a chrominance
component. The envelope of the frequency
spectrum consists of two parts, namely signal
energy concentrated in the luminance region
below 0.6 MHz and in the chrominance region
from roughly 3 MHz to 4.2 MHz. (see Figs 3
and 4).

line bar. A pulse, nominally of 20 us duration,
of reference-white amplitude (see Fig 5). The
rise and fall portions of the line bar are T steps
as defined.

field bar. A composite pulse, nominally of 8 ms
duration, of reference-white amplitude. The
field bar is composed of line bars as defined.

SQUARE WAVE WITH
T STEP RISE/FALL

RELATIVE AMPLITUDE

8 MHz
FREQUENCY

Fig 2
Envelope of Frequency Spectrum of

2T Pulse, T Pulse and Square Wave
with T Step Rise and Fall
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