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Reaimat. Tn acest articol sunt prezentate rezultate Abstract. In this article are presented the experimental
experimental @i concluzii desprinse Tn urma efestii de results and the conclusions found following the snezs
masufr pentru determinarea raportului semnal-zgomotfor determining the signal-noise-ratio use the picia
utilizand valoarea de cvasivarf a zgomotuluisorat la value ofthe noise, measured to the floor of ttamking
palierul impulsului de stingere sau a impulsului deimpulse or of the TV lines synchronization impulse,
sincronizare linii TV, in funge de calitatea imagini TV depending on the quality of the received image. The
recepionate. Misuirile experimentale au permis experimental measurements have aloud the estafgishi
stabilirea de noi metodologii de efectuareaaguririlor of new methodologies of measuring making in the TV
in receptoarele de televiziune pentru stabilireareceivers for establishing the performance paraseté
parametrilor de performanin prelucraresi refacerea  these, in the processing and remaking of the image
inbormaiei de imagine. Prelucrarea rezultatelor information. The processing of the measurement’s
masudrilor achizitionatesi stocate pe calculator a permis results, acquisition and stocked on the computet ha
stabilirea de concluzii privind corgla dintre calitatea aloud the establishing of conclusions regarding the
imaginii TV ¢ a raportului semnal-zgomotagurat la  correlation between the TV image quality and tlgmai-
iesirea  demodulatorului  video si  la iesirea noise-ratio, measured at the output of the video
amplificatorului de videofrecved din receptorul de demodulator and at the output of the video-frequenc

televiziune utilizdnd semnale de test. amplifier use de test signals.

Cuvinte chee zgomotul n televiziune, #surarea Key words: noise in television, signal-noise-ratio
raportului semnal—zgomot, dsufri Tn televiziune measuring, measurement in television

1. Introducere 1. Introduction
Indiferent de modul de prelucrare a semnalului Indifferently of the processing way of the TV

TV, analogic sau digital, imaginea se apretiaz  signal, analogue or digital; the image is appreciat
mod aserinitor, comparand imaginea TV cu likewise, comparing TV image with the real image.
imaginea redl Calitatea imaginii de televiziune The quality of the television image is influenced b
este influemata de zgomote. noise.

Analiza diferitelor scheme electrice ale The analysis of different electric schemes of
receptoarelor de televiziune pune in evidedoi TV receivers highlights two essential points foe th
puncte esegmle de nmasura si control a fundonarii measurement and control of their functioning [6].
acestora [6]. Aceste puncte sunt: These points are:

» iegirea amplificatoarelor videogca punct final de > the output of video amplifiersas a final measure
masurda a semnalului de videofrecvgirinainte de a  point of the video-frequency signal, before being
fi transformat in imagine de televiziune. transformed in television image.

> lesirea demodulatorului de videofrecven » the output of the video-frequency demodulator
Acest punct de iisurd nu este exploatat in pradic  This measure point is not exploited in practice,
desi de parametrii semnalului video pandr de although on the parameters of the information
informatii  depinde  fundonarea circuitelor carrier video signal depends the functioning of the
amplificatoare, decodor de culoare, prelucrareamplifiers circuits, color decoder, sound procegsin
sunet, separarea impulsurilor de sincronizgire separation of the synchronization impulses and

generarea baleiajului de televiziune. generation of thetelevision deflection.

Rezultatele rasurarilor experimentale From the experimental results presented in
prezentate Tn numerele anterioare ale revistei aprevious numbers of the magazine allowed the
permis stabilirea urtoarelor concluzii: establishing of the next conclusions:

e Zgomotele de fluctua, prin caracterul lor aleator, ¢ The fluctuation noises, through their random
determii adiunea perturbatoare cea mai character, to determine the most pronounced
pronurtata asupra calittii imaginii de televiziune; disturbance action about the TV image quality;
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e Zgomotul de fluctugi se suprapune peste semnalul ¢ The fluctuation noise overlaps over the helpful
util de televiziune, producand degradarea atlit TV signhal, producing the degradation of the TV

imaginii TV prin séderea vizibiliéitii detaliilor image’s quality, by the diminution of the fine
fine, a conturateisi a luminanei; detail visibility, the outlining and the luminance;

* Prezema zgomotului de fluctua tn continutul * The presence of the fluctuation noise in the
imaginii determia starea de obos@éah opera- image’s content determines a tiredness state of
torului (telespectatorului) datoZifenomenului de the operator (viewer), due to gleam uninterrupted
licarire neintrerupt si haotia a stalucirii and chaotic phenomenon of the sparkling of
diferitelor puncte ale imaginii; different points of the image;

* Raportul semnalzgomot din receptoarele der The Signal-Noise-Ratio from the TV receivers
televiziune nmasurat la igirea demodulatorului de measured to the output of the video frequency
videofrecvem, preziné informaii certe asupra demodulator, gives positive information about the

calitatii imaginii TV, TVimage;

e Raportul semnal-zgomot asurat la igirea  * The Signal-Noise-Ratio measured to the output of
demodulatorului de videofrecvgn poate fi the video-frequency demodulator can be used as a
utilizat ca indicator de calitate al receptoareler quality indicator of the television receivers.
televiziune. In this article are presented the experimental

In acest articol sunt prezentate rezultateleresults and the conclusions found following the
experimentale si concluziile desprinse in urma measures for determining the signal-noise-ratio
efectdirii de masurari pentru determinarea raportului using the pinnacle value of the noise, measured to
semnal-zgomot utilizdnd valoarea de cvasivarf dhe floor ofthe extinction impulse or of the T Yidis
zgomotului nasurati la palierul impulsului de synchronization impulse. Also, it is presented the
stingere sau a impulsului de sincronizare linii Dé  measurement methodology for effecting the
asemenea, este prezedtabetodologia de #@sua  experimental determinations.
pentru efectuarea deterriiiior experimentale.

2. Masurari experimentde 2. Experimenta measures

Tn paleta de risuriri experimentale s-a urit In the experimental measures palette it has been
determinarea raportului semnal-zgomot RSZ atéat lfollowed the establishment of the signal-noiseerati
iesirea amplificatoarelor video cési la iesirea  SNR both onthe cathode of the kinescope tube and
demodulatorului de videofrecvgin Masurarile s-au  at the output of the video-frequency demodulator.
desfisurat in condii de recepie a imagini TVde The measurements have been preceded in
calitateQ diferita, folosind semnale de test locale conditions of TV image reception of different
(fig. 2) si semnale de test transmise de canalele dgualitiesQ, by using local text signals (fig. 2) and
televiziune (fig. 3). text signals transmitted by TV channels (fig. 3).

Pentru efectuareaasurarilor au fost utilizat esi For making the measurements have been used
interconectate in sistemul deasurd urmatoarele and interconnected in the measure system, the
aparate (fig. 1): Generator de semnale TV BM 516following devices (fig.1): TV signal generator BM
Osciloscop digital cu memorie T ektronix TDS-2000516; Digital oscilloscope with memory Tektronix
cu modul de extensie pentru cuplare la calculato DS-2000, with extension module for computer
(RS-232)si soft achiziie de date pe calculator - connection (RS-232) and software for acquisition of
WaveStar; Calculator IBM — PC; Analizor de dates on the computer; IBM Compuer-PC;
spectru: Hameg, tip HM 5011; Receptoare TVSpectrum analyzer: Hameg, HM 5011 type; Color
Color hyperband; Antena dipol cu unsti§ de 2,2 TV receiver hyper band; Dipole antenna with an
dB; Distribuitor de semnale: HS-2 cu o atenuare dgain of 2.2 dB; HS-2 signals distributor with an
2 dB. attenuation of 2 dB.

Conectarea echipamentelor corespunde repre- The connection of kits corresponds to the
zentirii din figura 1. La intrarea distribuitorului de representation in figure 1. To the input of the RF
RF se aplie semnal de la generatorul de semnaleistributor is applied signal from the TV signal
TV sau de la anten Generatorul de semnale TV se generator or the antenna. The TV signal generstor i
regleaz pentru a furniza semnal TV in trepte deregulated for supplying TV signal in luminance
luminanta sau semnal TV cu bare color. Nivelul steps or TV signal with color bars. The signal leve
semnalului de la intrarea receptorului TV estefrom the TV receiver input is measured with the

152 RECENT, Vol. 8, nr. 2 (20), lulie, 2007



Measuring the SNR for Determined Quality of the R&teivers (2 Part)

masurat cu analizorul de spectru conectat adup spectrum analyzer connected to the RF distributor.
distribuitorul de RF. Semnalul astfel aplicet  Such an applied and measured signal contains the
masurat cofine semnalul util de tegi zgomotul  useful test signal and noise produced by the signal
datorat sursei de semnalgi elementelor de source and interconnection elements situated
interconectare aflate intre generationieceptor. between the generator and receiver.

Output for measuremen
Video Video

Demoduktor Amplifiers
Dipole | antenna T T_
Digital
Oscilloscope
. TV
1 i RECEIVER _
RF I G Extensio
Distributor v, Module
y
TV Spectrum I - i
Signal Analyzer PC sz |
Generator HMs50112 | 1 p-===-% .
Software :
1

Figura 1. Schema de conectare a echipamentelotisigrame a raportului sem~zgomot Tn receptorul T
Figure 1. Connection diagram of the measure systkits of the signal-noise-ratio in the TV receiver

Maisurarile experimentale s-au efectuat pentru The experimental measurements have been
nivele diferite ale semnalului aplicat la intrareamade for different levels of the applied signattie
receptorului TV pentru care se tob calitati Q  input of TV receiver for that are obtained differen
diferite ale imaginii de televiziune [4, 5]. qualities Q of TV image [4, 5].

Raportul semnalzgomot RSZ reprezint The signal-noise-ratio SNR represents the
parametrul cu care este apregiatinfluenta parameter, which is appreciated with, the influence
zgomotului asupra catitii imaginii TV. Raportul  of the noise on the TV image quality. The signal-
semnal-zgomot se exprmprin raportul dintre noise report is expressed trough the report between
amplitudinea vérf la varf a semnalului videgg,,si ~ amplitude pick to pick of th&,g,, video signal and
valoarea efectiva tensiunii de zgomadb,ge[1]. effective value of th&) gnoise intensity [1].

n Jcosx
= - 1
X El In35 )

Valoarea efectiy a zgomotuluiU,g NU este o The effective valudJ g Of the noise isnt a
masura suficient deoarece sistemul vizual uman nusufficient measure because the human visual system
percepe acedstvaloare ci diferitele salturi ale can perceive thisvalue, but the different skipthef
nivelurilor de zgomot de flucttig salkuri care fluctuation noise levels. This skips produce on the
produc pe imagine variaale stalucirii zonelor de  screen variations of the image zones sparkling, the
imagine pe care se suprapun. are overlappedon.

Pe ecranul osciloscopului zgomotul de For the display unit the oscilloscope the
fluctuatii este suprapus semnalului video util, aparefluctuation noise is overlapped to the useful video
sub forma unor benzi luminoase, cu marginisignal; appear as some irradiate bands, with atter
“zdrentuite,” cu varfuri inguste care apar haotic endings, with narrow tops, which appear chaotic
deasupragi dedesubtul benzii luminoase. over and under the irradiated band.

Tn practica nasurrilor se determia valoarea de In measuring practice is determinate the peak
cvasivarf a tensiunii de zgomot, care este @ime  value of the noise tension, which is determinate
determinal prin masurarea varf la varf a zgomotului, trough the measuring peak to peak of the noise, but
dar fird a lua in considerare un nainde varfuri ale  without considerate a number of tops of the noise
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zgomotului care degesc banda luminoagfig. 2) si  which over pass luminous band (fig. 2). So is
deci se misoat latimea benzii luminoase a zgomo- measuring the irradiate band's width of the noise
tului cu margini imprecis conturatearf a urmari  with vague outline edges, without pursuing the
valorile maxime ale diferitelor niveluri de zgonj2t. maximum values of the different noise levels [2].
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a) Masurarea valorii de cvasivarfa zgomotului la palier b) Masurarea valorii de cvasivarf a zgomotului la palier

impulsului de stingere linii pentru imagine de ttk impulsului de sincronizare linii pentru imagine cititate
Q=25iRSZ=2884dB Q = 35i RSZ = 15,00 dB
a) The measure of the peak value ofde noise to the  b) The measure of the peak value of de noise to the
landing of the lines blanking impulse for qualitpage landing of the lines synchronization impulse foelify
Q=2and RSZ=18,84dB image Q = 3and RSZ = 15,00 dB

Figura 2. Misurarea raportului semnal — zgomot in receptorield®iziune cu semnal de test Tn trepte de luminian
iesirea demodulatorului de video frecw&n
Figure 2. The measure 8NRIin the television receiver with signal test inHigning steps to the exit of the video-
frequency demodulator
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a) Masurarea valorii de cvasivarfa zgomotului folosind b) Masurarea valorii de cvasivarf a zgomotului folosind
semnalul liniei de test nr. 22 pentru imagine diate semnal video de la linia TV actiypentru imagine de
Q=2siRSZ= 17,96 dB calitate Q = 3 RSZ = 13,56 dB
a) The measure of the peak value of de noise ubmtest b) The measure of the peak value of de noise ubiag
signal rom TV line nr. 22 for quality image video signal rom TV alive line for quality image
Q=2and RSZ=17,96 dB Q =3and RSZ=13,56dB

Figura 3. Misurarea valorii de cvasivarfa zgomotului la paliémpulsului de sincronizare linii lagigea
demodulatorului de video frecvgn
Figure 3. The measure ofthe peak value of de noisee landing of the lines synchronization imjguis the exit
of the video-frequency demodulator
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Tensiunea efectivde zgomotU,qTn acest caz
se determia prin raportul

The effective noise intensity,qin this case is

dintre valoarea daletermined trough the report between the peak

cvasivarfUg,, si factorul de varf FV a zgomotuluivaluesU,g,, and the peak factor FV of the noise with

cu relaia [3]:

In practica nasuririlor [2], valoarea factorului
de varf a tensiunii de zgom&F este stabilit intre
valorilor de5 la 7.

Condiii generale
masurarilor:

pentru efectuarea

Nivelul semnalului este reglat pentru a sérob
pe ecranul receptorului TV o imagini de bare
verticale de caltate foarte bur{excelent) cu

the relation [3]:

U VvV
U e = FZ\G/

(2)

In measuring practical [2], the value of the top

factor of VF noise tension is established between
values 5 and 7.

Generally conditions for prosecuting the

measurements:
» generatorul de semnal TV reglat pe un canal TV.J>

the TV signal generator regulated on the one
TV channel. The signal level is regulated for
obtaining on the screen of the TV receiver a
vertical bar image of very good quality

zgomot imperceptibil;

» nivelul semnalului la intrarea receptorului TV, »
masurat cu analizorul de spectru. receiver, measured with the spectrums analyzer.
Formele de semnal vizualizate cu osciloscopul The signal forms visualized with the

(captate in baza de date pe calculator), modul descilloscope (gathered on the computer's database)

efectuare a @surarii zgomotului sunt prezentate in the effecting way of the noise measure are showed

figura 2si figura 3. in figure 2 and figure 3.

Rezultatele risurarii valorii de cvasivarf a The measures' results of the peak value of the
zgomotului sunt trecute in tabelul 1. noise are showed in table 1.

(excellent) with imperceptible noise;
the signal level to the entrance of the TV

Tabelul 1. Valori de cvasivarf ale zgomotuluisuarate la igirea demodulatorului video
pentru semnal in trepte de luminaaplicat laintrarea receptorului TV*
Table 1. Peak values of the noise, measured texihef the video demodulator

for signal in luminance steps applied to the ingdfuhe TV receiver*
Q=3 Level ofgrey 50% | 12Q 128 13D 143 124 1p4 128 1230 1124]| 126] 120
55 dBuV Landing of
Ugy = 1,64V synchronization | 120( 130 | 130 | 124 | 124 | 124 | 128 122 | 130 | 124 | 124 | 122
' impulse
Q=2 Level ofgrey 50% | 210 198 198 202 208 210 200 P100 p198| 208 204
49 dBpV Landing of
Us,y = 1,60V synchronization | 210| 198 | 198 | 202 | 208 | 212 | 200| 212 | 212 | 198 | 208 | 208
’ impulse

* Valorile din tabel sunt exprimate in [mVv\] reprezing un extras dintr-o pal&tde 100 misuiari efectuate Tn
aceleai condiii.

* The values fom the table are expressed in [m\eauvll represent an extract fom a palette of 100sarea made in
the same conditions.

3. Concluzii asuprarezultatelor masurarii
Tn urma misurrilor experimentale au fost

retinute pentru practica &surrilor in televiziune been retained for the measuring practice in tatavis
urmatoarele apreciesgi concluzii foarte importante: followings remarks and conclusions very important:

1) Raportul semnal-zgomot din receptoarele de 1) The SNR from the TV receivers can be
televiziune poate fmasurat la igirea demodula- measured to the output of the video frequency
torului de videofrecveni, acesta preziatinformaii demodulatorthis gives doubtless information about
certe asupra caitii imaginii TV ce poate fi the TV image quality which can be oltained
ohiinuta printr-0 prelucrare corespuitaare de through a suitable processing by the circuits sitda
catre circuitele dispuse intre demodulagodisplay  between the demodulator and the TV display (see
(vezi Partea | din acest articol in revista Regent 1% Part from this article in the Recent journal e, 1
19, 2007, p. 52-58). 2007, p. 52-58).

3. Conclusions about measuring results
As a result of the experimental measures have
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2) Raportul semnal-zgomot din receptoarele de 2) The SNR from the TV receivers can be
televiziune poate fi masurat la palierul measured to the landing of the blanking and
impulsurilor de stingeresi de sincronizare linii ~ synchronization of TV lines impulse This
TV. Aceast constatare are la bazurmitoarele conclusion is based on the following remarks and
aprecierisi rezultate experimentale: experimental results:

* semnalul video complex de televiziune SV&ge * the complex video television signal CVBSiis liable
supus degrauii sub agiunea zgomotului sub toate  to degradation under the action of the noise and it
componentele sale. Seiétege @ nu doar semnalul ~ whole components. It is clear that not only the
video corespurizor imaginii va fi insot de video signal corresponding to the image will be
zgomot cisi celelate componente ale semnalului, accompanied by the noise, but also by the other
impulsurile de stingere si  impulsurile  de components of the signal, by the extinction and

sincronizare; synchronization impulses;
e impulsurile de sincronizarg de stingere linii sunt * the synchronization and extinction impulses are
impulsuri wor de umarit cu ajutorul oscilosco-  easy to follow with the help of the oscilloscope

pului chiarsi pe timpul transmisiei de imaginiTV.  even during the TV image transmission. These
Aceste impulsuri se @lsi in structura semnalelor  impulses are situated also in the checking signals'
de verfficare (semnale de test) inserate pe duratastructure (test signals) inserted during the tiastsl

impulsurilor de linii de test din cadrul impulsonil impulses as part of the frame retuming (extingtion
de intoarcere (stingere) cadre; impulses;

 analiza reprezeitilor grafice reprezentate in ¢ the analyze of graphic representations, shoed in
figurile 2 si 3 scot Tn evidetd existena zgomot ului figures 2 and 3, highlights the existence of noise

pe toate componentele semnalului video complex. allthe CVTS components. The noise is overlapped
Zgomotul este suprapus la palierul impulsului de to the floor of the extinction impulse and to the
stingeresi la palierul impulsului de sincronizare; floor of the synchronization impulse;

* masuririle si determidirile experimentale, ca cele * the measuring and experimental determinations, as
din figura 3si tabelul 2 au dus la gberea de valori ~ those in figure 3 and table 1 have leaded to
ale zgomotuluisi ale raportului semnalzgomot oObtaining values of the noise and of SNR,

corespundoare caliitii imaginii recepionate. corresponding tothe received image qualities.

In concluzie: In conclusion:

1. Raportul Semnal-Zgomot @surat la igirea 1. The Signal-Noise-Ratio measured to the output
demodulatorului de videofrecvedn poate fi of the video-frequency demodulator can be used

utilizat ca indicator de calitate al receptoarelor ~ as a quality indicator of the TV receivers.
TV.
2. Pentru determinarea RSZ se poate utiliza 2. For determining the SNR can be used the peak

valoarea de cvasivarf a zgomotuluidsurati la value of the noise, measured to the landing of
palierul impulsului de stingere sau a  the blarking impulse or of the TV lines
impulsului de sincronizare linii TV. synchronization impulse.
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