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10 transmitted, which has an amplitude distribution that 1is
known in theory, can be used. Deviations from this ideal
amplitude distribution can thus be attributed to the
influence of the transmission channel. Limiting power
output stages of high-frequency transmitters and the like

15 can be measured in this way for example with regard to non-

linear amplitude distortions.

The object of the invention is to present a particularly
clear and for the user advantageous display of the
20 measuring result of such a measurement of the amplitude

distribution.

This object is achieved starting out from a method
according to the preamble of the main claim by its
25 <characterizing features. Advantageous developments ensue

from the sub-claims.

Due to the evaluation according to the invention of the
frequency distribution of the multitude of amplitude

30 measured values that are measured in succession, with
simultanecous matching data reduction and display of the

frequency distribution in freguency values combined to give

amplitude windows, a particularly clear and rapidly




si mul*t aneous mat chi ng data reduction and display of the frequency

di stribution in frequency val ues conbined to give anplitude w ndows,
particularly clear and rapidly 2 0 2 APR 2004 eval uat abl e B3RN0 s
created for the user of a corresponding asuring receiver, as shown in
Figure 3. T cQt di tq.t i i i i in greater

det ai | beIogﬁﬁ$?%§$%?g§e§%gb?gysgﬁeﬁgfﬁg%gygkﬁﬂggi elgdggggsive anpl i tude
measur ed valdtesremastd £dg byieasurRaguirieng ivecei wer dharwrexianiegatet Be out put
of a transmtter output stage to be neasured are digitized via an A/D
converter and processed further as successive digital values via a
processor a i i . For _a i represent atJj - redet erm ned
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val ues for exanple. These successive neasured val ues are now sorted
according to frequency, to do this the respective nenory cell of nenory A

from Smax +rf, JTRARIYE V'Lx{ré é%e%gf.@ﬂdeaﬂgEgﬁz?eﬁlo%%ggnﬁeﬁ%&x%& [kg)aaapg' i tude

val ue of the neasure ue uated 1n each case is Increnen r each
measur ed vaheasADi(my mooordengfoo Ekgupéelat(theocetipoal Iof possi bl e
anplitude values: Q to Smax) In the exapple accorgin to Fi.gure 1, the
anpl i tude vAFGESH LS UETRPLSSFAPBGEP RENBPREHFSFaPdés §9el{2 are
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digital values via a processor according to Fig. 1. For a
first representation, a predetermined number nmp.x ©f digital
values, which correspond to a predetermined measuring time,
is evaluated, in practice 100000 successive measured values

15 for example. These successive measured values are now
sorted according to frequency, to do this the respective
memery cell of memory A from Spx + 1 memory cells with an
address corresponding to the amplitude value of the
measured value evaluated in each case is incremented for

20 each measured value AD (n) according to Figure 1
(theoretically possible amplitude values: 0 t0O Spax) - In
the example according to Figure 1, the amplitude values 4,
6, 1, thus integer numerical values respectively, are
measured in succession, for example. As indicated by the

25 arrows drawn, their frequency is counted in the related
memory cells s = 0 tO Spax, at the end following the
evaluation of all np.x amplitude values their fregquency
distribution is thus stored in memory A. In practice
memory A has for example 1024 successive memory cells.

30
A reference value, for example the reoct-mean-square value,
that is used in the final display as the reference value is
then calculated from these stored frequency values. For a

logarithmic display scale, the root-mean-sguare value is



arrows drawn, their frequency is counted in the related nenory cells s =0
t'0 smax, at the end following the evaluation of all nnmax a g:@g?ﬁ val ues
their frequency distributionis thus stored in nmenory A In ée
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t he eval uat ed“hunber nhnax o i e y e "af spl ay of

the anplist udgnli stddduéd pref the out put signal nmeasured still further,
the anplitude frequency values of the menory A above the reference val ue
Ref are respectively conbined and added to give so-called anplitude
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that do not +H¥ enitsRltyy dBpial hRelAbddka betiMeedutrtheanpltHeudenSiiagase of the
nmeasur ed val ues supplied by the A/D converter, the value of the frequency
of the anpl iftigdBien@ge’TBRer pédthe memory A above the reference value

10 Ref are respectively combined and added to give so-called
amplitude windows F = 1 to Fpax. The lower and upper limits
of the amplitude windows F are respectively designated s;
and s;. In the case of window boundaries that do not
precisely meet the middle between two amplitude stages of

15 the measured values supplied by the A/D converter, the
value of the frequency of the amplitude stage concerned
must be distributed weightedly to two windows to increase
the accuracy of the result. Due to this combination of
frequency values, the absolute frequency AH (F) is finally

20 obtained for each amplitude window F and displayed. In the
example shown according to Figure 1, 20 adjacently
connected amplitude windows F for example are provided
above the reference value of 0 dB calculated as the root-
mean-square value, the range 0 to 1 dBR being assigned to

2% the first window, 1 to 2 dB to the second window, 2 to 3 dB

tc the third window etc.

Figure 3 shows the display derived therefrom on a screen or
due to a printout by means of a printer. The 1-dB

30 amplitude windows F are entered in a horizontal direction,
and the amplitude distribution, i.e. the number of measured
values in the respective amplitude window relative to the
number of measured wvalues recorded in total, in a vertical

direction as bars. 1E-2 means for example that 1072, thus 1



must *be distributed weightedly to two windows to increase the accuracy of
t‘he result. Due to this conbination of frequency val ues, tﬁgwﬁa%@kute
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total, in a vertical direction as bars. |E-2 neans for exanple that 10-2,
thus 1 0 2 APR 2064 testiafp bl tudeasteed vabliesheamempoyafedotivtehily this
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reference val ue Ref cal culated as the root-nean-square val ue, and
di spl ayed. A certain nunber z of measured values AD (n) is required

10 A certain number z of measured values AD (n) 1s required
for a statistically significant statement regarding the
actual amplitude distribution. 1In many cases, the stated
multitude np.x 1s not sufficient for this, thus kmax = Z/0Nmax
measured values have to be recorded to attain the required

15 measuring accuracy. To do this, a ring memory structure of
the length kpax 1s used according to Figure 2. First the
relevant absolute frequency AH (F) is ascertained for each
amplitude window F for a first multitude nmax ©of measured
values according to the processing scheme according to

20 Figure 1 and entered in the first memory cell row k = 1 of
the ring structure, to be precise together with the
reference value likewise calculated according to Figure 1
and also together with the crest factor. Then the absolute
frequency 1s again ascertained for each amplitude window

25 according to the scheme according to Figure 1 for the
second multitude npsx ©f measured values and entered in the
second memory cell row k = Z etc. until the entire ring
structure is fully described by kmax elements. Following
each entry in a memory cell row k, the measurement is shown

30 on the display, taking the measured values processed up to
now into account. Following entry in kmax, the first row k
= 1 of the ring structure is overwritten again, so that
only the most up-toc-date measured values are always

processed. From the absolute frequency values stored thus



for.a statistically significant statenent regarding the actual anplitude
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Figure 2.

The crest factor can also be determined from the maximum of
15 the crest factors calculated hitherto and displayed, as

likewise indicated by the formula in Figure 2.

Finally, the current percentage of the number of recorded
measured values required in all for a statistically

20 significant statement can be displayed and corresponds to
the number of entries k currently present in the ring
structure divided by kpax @according to the formula likewise

indicated in Figure 2.

25 1In order to compare the amplitude distribution measured, as
represented in Figure 3 by the vertical bars, with the
theoretically given known amplitude distribution of the
measurement signal used, the latter can alsc be faded in in
the display image, as indicated in Figure 3 by the

30 horizontal short dashes for each amplitude window.

Any signal with a known amplitude distribution is suitable
as a measurement signal; preferably a signal that is also

transmitted in operation via the transmission channel to be



cal cul ated for each anplitude window and fromthis finally the relative
.frequency for each anplitude w ndow, which frequency is then finally

di spl ayed according to Figure 3. The ringTitructure can con®? &PRAWE exanpl e
of k = 100 individual nenory cell rows. e relative anplitude frequency
for each anp|i i ndow._that -i.s finall di_spl.ayed cqQrding to.Figure 3
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anpl i t ude wigdeve dividedcbydifg number ofprrasykedatal.ues that have
occurred so far, as indicated by the fornmulae according to Figure 2. The
crest factor can also be determ ned fromthe maxi rumof the crest factors
cal cul ated hitherto and displayed, as |ikewi se indicated by the formula in
Figure 2. Finally, the current percentage of the nunber of recorded
measured values required in all for a statistically significant statenent
can be di spl ayed and corresponds to the nunber of entries k currently
present in the ring structure divided by knmax according to the fornula

| i kewi se indicated in Figure 2. In order to conpare the anplitude
distribution neasured, as represented in Figure 3 by the vertical bars,
with the theoretically given known anplitude distribution of the
measurenment signal used, the latter can also be faded in in the display
imge, as indicated in Figure 3 by the horizontal short dashes for each
anplitude wi ndow. Any signal with a known anplitude distribution is

sui tabl e



‘as a-neasurenent signal; preferably a signal that is also transhitted_in
operation via the transm ssion channel to be 0 2 APR 2004 6 neasured is

used, for exanple a digital television signal processed according to the
‘DVB-T stan@lirls Clainms 7 0 2 APR 2004 1. Method for displaying the

amplitude distortions of a transm ssign channel, charactegi,z in that a
i g tﬁgﬁﬁ%ﬁ%ed Vi a

measur enent signal of a known anplitude distribution is
the transm ssion channel, the anplitude values are neasured at the output

of the transm ssion channel, these successive anplitude neasured val ues
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frequency channel, these successive amplitude measured values are

conver#ed into digital values, the amplitude values

10 measuring range is divided into adjacently connected
amplitude windows, from & given multitude of the
successively formed amplitude digital values the
frequency of their occurrence in the adjacently
connected amplitude windows is determined, andg the

15 amplitude frequency values thus ascertained for each

amplitude window are displayed by means of a display

device.

’ 2. Method according to claim 1, Characterized in that a

20 reference value, in particular the root-mean-square
value, is ascertained from the amplitude frequency
values determined in ali, and only the amplitude
frequency values of the amplitude windows occurring

above this reference value are displayed

25
3. Method according to claim 2, characterized in that the
quadratically weighted average (root~mean-square value)
1s calculated from the sum of the amplitude freguency
values as the reference value.
30

4. Method according to one of the Preceding claims
characterized in that first the frequency of occurrence
of the respectively different integer amplitude measured

values of the given multitude are determined, then the




"values determined in all, and only the anplitude frequency values of the
anplitude wi ndows occurring above this reference value are _displayed. 3.
Met hod according to claim2, character$zed in that the 034882 4 cally

. wei ght ed average (root-nean-square value) is calculated fromthe sum of

t he anplitude frequenc val ues, as the reference value. 4, t hod
according to oﬁg%%FQHﬁégﬂéiﬂﬁﬂ%ﬁ)Qﬂ ?%@?te%h%? c?%?i?@ﬁl?ﬁugﬁat first the
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measured values of the given nultitude are determned, then the 8§ 0 2 APR
2004 ref er enceavel gembs neal auldatastfiexhd ¢ hEoampfreupie réspgoenvylyal eesl

determ ned abo this refere val ue are, conbi ned and added to form
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anplitude frequency val ue ascertained and fromthe reference val ue. 6.
Met hod according to one of the preceding clainms, characterized in that the

anplitude fgeouengydi Scaseaihal Red drer R apdddduiingM Aoy E espectively
characterized in that the crest factor is calculated
10 from the greatest amplitude frequency value ascertained |

and from the reference value.

6. Method according to one of the preceding claims,
characterized in that the amplitude frequency is
15 ascertained for each amplitude window respectively
according to claim 1 for several successive given
multitudes nNpax ¢ amplitude measured values and the
cumulative frequency is ascertained therefrom and then
the relative amplitude freqguency for each amplitude

20 window is calculated and displayed.

7. Method according to c¢laim 5 or 6, characterized in that
the crest factor is also determined for several
successive given multitudes of amplitude measured values

25 and the relative crest factor is calculated via the
cumulative frequency ascertained therefrom and

displaved.

8. Method according to one of the preceding claims,

30 characterized in that the ideal amplitude frequency of

the measurement signal is also displayed in the

amplitude windows at the same time.



R ...
‘according to claim1l for several successive given nultitudes nmax of
dnpl i tude neasured values and the cumulative frequency is ascertained
therefromand then the relative anpli®ude frequency faor each anplitude
wi ndow i s cal cul ated and di spl ayed. 7. Method accordi nd % 8PRIlB m 5 or s,
characterized in that the crest factor is also determ ned for several
successi ve gi-véfetnadiaedesdbdnganpl bhedefneasupedcealives cAAnrddde rel ative

crest factor | S. caal cul ated via tjﬁe cumul ati ve frequency ascertai ned
therefrom and 4l s’ﬁcal%/ee%‘l.z 1 Bt hBatate8r AFREERD BRECENtEIGE wrfeddd ng
cl ai ms, charactRmiegat+im her Lde | LEu equency of the
measur ement signal is al s%r%i&asl%?ﬁg/%g ﬁ%mtﬁ e bgngﬁ%hdgu%tﬁé&%sat”t et Sme
time. 9 0 2 APRi3004y®d Nt hote agaoe dt ilget 0 one- of the preceding cl ai ns,
char act e§i zed in that the current percentage of the nonentarily eval uated
nunber of given nmultitudes is also displayed at the sane tine.




