;kYeSe]E]B\"~N6T/4"1 Met hod and arrangenent for the graphic representation
of 5 the | and/or Q conponents of digitally nodul ated high frequency
signals The invention relates to a nmethod for the graphic representation of

the I and/or Q conponent s of di (]I tall y | 0 nodul ated hi gh'fr E’mmmﬂmﬂm
0 |
?I

6 S
such as quadrature anplitude nodul ated (QAM signals or vest mmMHEMd
nodul ated (VSB) signals, and an arrangenent for the inplenentath@ @w this

met hod. 157TFensid tizre ofhPGDAEPO?/ HdEB8n conmuni cation systems, t
digitally nodul ated hi gh-frequency signals used in this context nust be
regi stered using neasurenent technol ogy. Digitally nodul ated hi gh-frequency

si gnal s of velRhKidih alrer épedrby the br&pnosfirgpraticanadiiagram It is
20 al ready known, for exanple, from DE 195 4?7 896 Al, that the
confi guf at itbe di Ay @ calreneRty afgAlerdarlldi grealassduibdtibons of this

ki nd, such_as 64 C presented to the observer in a direct graphic
Peeteny A fh e

manner on Is al so already known, that the |I/Q conponents
measured in tenporal succession in the |I/Q denodul ator of a receiver can be

represented graphically on screen either separatelé or oggionally al so
super i npos 830 TSGRl ¥UhedRiA Y2 F ntQuehmatharnePrt R3E EREPSPSCI ng of the

val ue_clouds eprasenting dhe:hadk vhdupb, SybshsohBnt Be ogonfiggati,on
di agram appears on screen as a so-called "eye-diagrani. The So-cal l'ed
"eye- openi mgtudissp dayeidbhnf req@endy sshanaés proki desquapwasure for the

qual ity of the .digjtal dul at i d the signal _transm ssion.
disadvanta65¢§Fﬂ¥ﬁ%%ém%ﬂgﬁﬁuﬁitﬁ@ygpo?lggﬁiisgﬁtX?Fgﬁglai 53%en3ha
modulated (VSB) signals, and an arrangement for the

implementation of this method.

15 To evaluate and monitor modern communication systems, the
digitally modulated high-frequency signals used in this
context must be registered using measurement technology.
Digitally modulated high-frequency signals of this kind
are described by the I/Q configuration diagram. It is

20 already known, for example, from DE 195 47 896 Al, that
the configuration diagram for relatively high-order
digital modulations of this kind, such as 64 QAM, can be
presented to the obéerver in a direct graphic manner on a
screen.

25
It is also already known, that the I/Q components
measured in temporal succession in the I/Q-demodulator of
a receiver can be represented graphically on screen
either separately or optionally also superimposed

30 simultaneously in such a manner that the spacing of the
value clouds representing the individual symbols in the
configuration diagram appears on screen as a so-called

“eye-diagram”. The so-called “eye-opening” displayed in

LT
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5 isthat they fail to provide adequate information about the tenporal
course of any interference which nmay bejpresent, for exanple, any
periodically-occurring interfering pul ses. Mreover, with the known net hod
of representation, only a fraction of the 1/Q data actually |0 present,

whi ch are rggLshened Mdldvt & ShptleddiBe W HHOVhe afadi SRl a¥ednand
presented on screen. Al arge nunber of neasured values are not registered
at all, andigheéadepoesénttatirorancherled o3 egcoht b ABSBoASEEBrabl e gaps. 15 The
obj ect of the present invention is to provide a nethod for graphic
representation of the 1/Q conponents of digitally nodul ated hi gh-frequency

signal s, wahehgawaidantthere o sahvantiagssn andthbas provegessientartat on
about the tenporal course of the signal represented. The 20 further object

of the 4§ nvéatkbati $hey freovi de arreridmgededtatqi tRTRRNER18DCcRPPIO
conponents _of digitally nodul ated high- i repr esent ed
ina sean158§ gﬁﬁﬁgfélz§oﬂﬁ§§()?tﬁﬁgi%éégﬂ?ggg%cgcgg?g?nggpogghe present

i nvention BYeaeh®t hae Middaridie f eatyinesr bbdttal hyioasdradngr rangement with
the features of claimb5. Advantageous further enbodi nents are defined in
the dependéntecifairisng Iolwash MEreridod dEedr BhagkReVEhBeERPENPTON, the |
and/ or Q conponent asured i uceessLon,ar e kepLesentaq side by
side on a 5? 5ﬁﬁgngﬁsﬁfgy.cgkggf%ﬁﬁgﬁéei?ﬁngfigﬁglgéégrgpﬁicalIy @
represent egraseatf, unhlieh direnstgistdised weshib, aaspericodiimei wiadperence

3 of the signal, faor exanple, which cannot be registered reliably in any
ot her mann@k o LRkt st Qﬁf??ﬂﬁ%ﬁzﬁ%d55E%§BSeio atke P3P$?§ St its

occurrencep gane hdantdd iak Wdh £e5iatotyd deweyer, ahlethe-called 5
m ni mum eye-openi ng, of which the tenporal course is represented

gr aphi cal | yepirasend adiistraridee 1o cenea raphrral 1§ prepres@Rfed 1/ Q
conponents, can be neasured in exactly the sanme manner as in the
above-nmenti oned eyedi agram The nethod according to the invention is |0
sui t abhe f ghet b j@raphit tapresendat | omvefitabh tentenpironaledigital |y

nodul at ed hi gh-frequency signals, which are determn Wi th reference to |
conponent s+ & or?éy‘rﬁ@ld:r %?ﬁ%?%%‘ﬂt??ﬁ)%oﬂ%o%g]ﬁt E?Qf SPTBRREHITE,
conventi ongls gyadrahiune rsmlidtule nDghkt o eduéfBY) sshgaaks Lhieh vestigial
si deband nodul ation (e.g. 8VSB), which is conventional in the USA. The

i nvention waﬁdﬁmﬁhﬁ§Qaéﬂ%ﬁ¢%§ﬁ¢%ﬂ%¥e%@@raaéPaPFOKFFﬁsréPéPéWé Ao
draw ngs of,gxenphar % SHMod MentSrsd Ner 2Pndr a04HES 2eprasehellievWane

20 further object of the invention is to provide an
arrangement, with which such I/Q components of digitally
modulated high-frequency signals can be represented in a

seamless manner.

25 This object is achieved according to the present
invention by a method with the features of claim 1 and an
arrangement with the features of claim 5. Advantageous

further embodiments are defined in the dependent claims.

30 With the method according to the invention, the I and/or
Q components measured in temporal succession are
represented side by side on a graphic display.
Accordingly, time is also graphically represented as a

further dimension. As a result, a periodic interference



Figure 1 shows an outline circuit diagramof the arrangement according to
tthe invention; 25 Figure 2 shows an out hi ne di agram of the nethod according
to the invention; Figure 3 shows a first exanple of a neasured result and
30 Figure 4 shows a second exanple of a measured result. Figure 1 shows the
outline ci BQUitBedis@%fn%m,f Of o AIe NG NERE cf Ok ahhet | bpl esghkakired of a

nmet hod accordi ng to the invention, for exanple, with a 64 QAM signal.
The QAM nodelased yhiigh-ameqierey wanrel ¢5 dertduraredti Rean 1/ Q

denodul at or of receiver 1. The 1/ Q co ne . sea no ated in
terrpolrJaI sﬁ@@é§g|‘95r?da:b\éeqsalbsreovc?ﬁeglegnr%gfgq/I(g%s%grg %?ﬁﬁlé%ngrgécgég ng alt
t he out putpef jhbe rdegmedulataf .cdcd het exempheavyr rbhdi sentashedn, both the

| and Q conponents are to be evaluated. | and Q conponents arriving in
paral | 6 amentmumefeyics ARANVEI ed § Wil eontes t BENROT AL 0CSBFFEI 1F/ Q

conponents_and _suppl i Q tect ofy, deyi LEheERNshsts of a
| ar ge nunb]éﬁpﬁeg %grerep ?—’t%a%eﬁjt%af‘le%ﬁoﬁdé d%?%c%%%gaicg\rﬂ?g%ggg in parallel,
each of whigehphs clungd rap e shiffed eniQ t doesdoédt val aenObtomeawutrkdn t he
representational range of the relevant configuratjon di agyﬁaﬁbggor exanpl e,

with 64 QAP eBafti FhiheSdhdgeenBet A36I0 Tl e g pUEsTmER L &efectors 9
are connec&g%ggcgmq Sl%aengr?ét}%d @?Mﬁ&ftwtﬁg thechehgMant status of the

n detectors i's scanned at regular tine intervals, for exanple, 100 ns.
The scamni agitedllet ficwr flecegraphioc i eeresehbeeignopfigelads a digital 20

result value in a buffer nenory. 6, fromwhich.it s r ut. . regul ar
tinme i nterﬁ?apé’eﬁ‘&lz?rﬁaéadjelrgl?taa%dy d?%%?g]?/‘é%d;‘?h%‘%ﬁ%g??gggﬁgt %é%égrlggn of a
cal cul ati ophaed dirsplayt deviced Svith spé pyrande dt gi L atosbgnahtpr ozegsor). 25

Figure 2 shows schematically the principle of the nmethod according to the
i nventi on FATMPRECHGHR O&& MR TEM 5 YrePPtewhs chiPRe®k2BRYSD conponent s

are to be eyaluatad,, Ihe, |, and Q £OMMONESALSe PLONL UsdeaN (BAKA! kehnkn s

tenporal succession at the output of the I/Q denodul ator 30 are collated to
form comf i gur ateisari-gdizdgreind geaketmsodyliviorxserpb e, 8VOB) mswhiacheA§t h. As

shown in Fi ureﬁép the lIco onqﬂ%Ais rotated through 90 and is therefore
ori ent at ed “PRVE 1§Hﬁ§-¢é}5985| itection as the Qconmponent. This provides
a one di nensional representation 5 of the configuration diagram In this
context, no , , .

The invention will now be explained in greater detail

with reference to drawings of exemplary embodiments. The

20 drawings are as follows:

Figure 1 shows an outline circuit diagram of the

arrangement according to the invention;

25 Figure 2 shows an outline diagram of the method

according to the invention;

Figure 3 shows a first example of a measured result
and
30
Figure 4 shows a second example of a measured result.

Figure 1 shows the outline circuit diagram for an

arrangement for the implementation of a method according



information is | ost. These one dinensional T/Q representations of
configuration diagram packets P generatgd in tenporal succession are now
graphically 5 represented side by side, and tine is therefore included in
t-he display as an additional dinension. In terns of nmenory technol ogy, this

i's achi eved, Wi {h ap,ankangenent. aseadidg fooiguwe dami 9ighat .t haeparall el

|0 1/Q conponents are converted into serial conponents in the converter 2
and suppl i @aM+notihe adetie ttigh-dewiers ass iaqa Val erdenodpbabfts INEAEh of the

n detectors 4 establishes ich of the 1 .an C onent s lied in
series corfé8peRAecYsatRE g&:@eIFFﬁF“@?éﬁﬁlgﬁg% f&yzgngﬁggﬁggevant to it.
If an | Ors%ﬁgg@g@ NG ASRAS 1 Q drifsor £l evardes bIeshekd val ue of a
detector, the detector Is activated, and its output is set fromO to 1.

After & gipeovidasudnngatiats edf fofrorfusxdrpt Qra0Ds HiENJtak SRanABEPY Lt hen

determ nes which aof the.detectars to n _have be : LV during this
nmeasuri ng ?fnﬁheTﬁgmp I%%QQ; Pad i?ﬁ%ﬁéﬁﬁ%ﬁ%éﬁhéﬁéﬁ%%%rgégggé a digital
resul t val ygrhnthhe tbuffen mmonhditsTherd esdilss dvomadddn deheadtors are
therefore collated in this result value, which occurred in the neasured

si gnal dur cogpohenper iaad 1¥5 N ride Rt Bt A ee 5P € heCRBEELES s.
Accordingly, each digital regylt val lggl hag, aéorg}%wemgaéa{ddgabioii@a there
a E]CRS F thése i % ccu i

are detect%?s 0 igits erefore rately characterises one
of thejpossbbhedktertQrc@garents. W30 dnatdresipossibidityrge hombemle result

values to be nmulti _digit nunbers, whjch can be interpreted as the address
of an arra¥. OEaéﬁ‘PéfltﬁWéh(ﬂeg?}iosldaéﬁW%t}%‘?sdc‘{ e?]i’rs%rgg%% t%or a Q val ue.

The val ue Béfagﬁﬁﬁ,die%grﬁ Jdeeutient of dlred # addiessesentstHetensilaed by

t he nunber ocat ed neasured val ues occurring since the resetting of
t he det ect vadueAfcaodimngiiythigadhd neind efientavikenal nereaenPs theé content of

the addresses. Lt s AET: Sl bad FaHUeAY SlafolBASHEIEH ¥a! gan, S known

15 within the range -8 to +8. The outputs of these detectors
4 are connected to a scanner 5, by means of which the
relevant status of the n detectors 4 is scanned at
regular time intervals, for example, 100 ms. The scanning
result is placed into intermediate storage as a digital

20 result value in a buffer memory 6, from which it is read
out at regular time intervals by a reader 7 and displayed
graphically on the screen of a calculation and display

device 8 (display and digital signal processor).

25 Figure 2 shows schematically the principle of the method
according to the invention in the context of a QAM
signal, of which the I and Q components are to be
evaluated. The I and Q components provided in parallel in
temporal succession at the output of the I/Q demodulator

30 are collated to form configuration-diagram packets P, for

example, 100 ms in length. As shown in Figure 2, the I-
component is rotated through 90° and is therefore

orientated in the same vertical direction as the Q-

component. This provides a one dimensional representation



mere occurrence. This possibility can be used particul arly advantageously,
for exanple, in order to represent the frequency distribution of the I/Q
conponents occurring, graphically ,for exanple, by nmeans |10 of a col our
scale. The result values stored in the buffer nenory 6 are read out by the

reader 7 agd fgRresartedAenigrnialdyasi den byh sk deohfekbe goaphi ¢ di splay
8. In this manner, the eye 15 opening of the digitally nodul at ed

hi gh- fr equéntyrmagnah iis distsdi néthesmdonadebdens hodepehdence upon ti ne.
Since the maxi num ti nme-representat.ion range of dj i s exhausted
after a shB?Pr??ﬁﬁ%aﬁﬁgnﬁ é?iﬁﬁi?%ﬁﬁﬁaﬁ%en %%aégggcgngSXEo? thi s purpose,
the variougepgstkbqvahuesmd e sldad eton naae appr gpapateamragner for the
graphic representation, so that, in this case also, all of the I/Q

conponent srepcasentigdsisice the Lt nrtdy bine hbs nbReLrERERt 1BFEUFEE st er ed
and represent ed. 25.The £01) o] ol gl F834 Laygheschan Lake place in tuo
. Thée re

|
di fferent ﬁBy &dl v alTues dre colTate , stored and then graphically
represented. This nethod is very nenory 30 efficient, but does not allow a
retrospectively extended representation (magnification in.the hine range).
The maxi nUARNGREBF Of FENARY VEAUERIP Pe SEIHP eliS 09eRafVeFsWibAsPant, t hat

'S, | hdependedhgBhehle MLANY {SPFAFEN ef, LB haR0Ene pafBol bar

possibility is ore a € resu val ues separately, collating them
only far the¢ograpboneditsplaxyy aurthmtted hiamigd nget halr esuponenkgesnt hensel ves

inthis 5 context. This t hod, which is,_ver ry-intensiv specially
with | ong FBSsGPEHERTST gﬁ@@'IﬁQRF%ﬂ%ém%%qﬁ%ﬁ?gggaﬁF?fe§e§éﬁge§eﬁgation of
any positigggighoeatt kemRasH @l @HMe. otoveyen, debBstdesably nore space is

required in'the nenory. 10 Figure 3 shows the neasured results for a 64 QAM
signal witRstebdaehes ahdmhaypt ithe TrRndiYnePmheRerhpj sepPRyieg 11

interferengg Quar o7 3R Wd e Ns1yd derphl é28mpM] 0 to 255)

15 relevant to it. If an I or Q component corresponds to the
relevant threshold value of a detector, the detector 1is
activated, and its output is set from 0 to 1. After a
given measuring time of, for example, 100 ms, the scanner
5 then determines which of the detectors 0 to n have been

20 activated during this measuring time. The result is
placed into intermediate storage as a digital result
value in the buffer memory 6. The results from all n
detectors are therefore collated in this result value,
which occurred in the measured signal during the period

25 since the last scanning of the detectors. Accordingly,
each digital result value has as many binary digits as
there are detectors. Each of these digits therefore
accurately characterises one of the possible I or Q
components.

30
Another possibility is for the result values to be multi-
digit numbers, which can be interpreted as the address of
an array. Each of these digits again characterises an I

or a Q value. The value of these digits (content of the



of the pul ses were registered by the device (seaml ess 15 registration). For
each pul se, at least two disturbed neasyring points (I and Q conponents)
are visible, depending on whether only one synbol was disturbed or two
synbols. In the display diagramaccording to Figure 3, the vertical

deci si on-f Lgld Baundar iesiale dihe, 20 wpniiguighbon dEagragtsr8ato +8) are

shown as horrzontal 'Ii and "Q conponents collated to forma result
val ue are mepeesedt odlae sbloackistitigss Mddithe hee 20t sereondé bBEween t hese

decision fields boundaries; in this cantext, the jntervening _spacing
correspondgeFSCFﬁéSey§92?qﬂ%Qﬁﬁymk§§$hxﬁqéﬂY%%u% eSYFa réﬂgr?ﬁsnﬁgasured

poi nt s generat ed by fhe 4 ntar f2id g sl sem apie; gekiden eneh case by the
arrows drawn i n-dotted Iines, 1n Figure 3, the associated nunber n of

detect ¥ s feeqgenay=o0Z5%) meecorihgraloidi gurlenawnysed aadihiencdAt éxe is

all ocated 30 to the vertical_.decision-field b [ f the configuration
di agram f oF€E8 OAGUSHERTon YHe MYHt P Eﬁ#eg%ggﬁ%mggggfurther measur enent

and represgat-atcQn aMith i wayso ki Bp) afot | elanfhepr dgadbndea 66 QAM si gnal
8 is represented, which is subject to a periodicity of rising and falling
i nt er f er enceprasicoly itheddy@mimncpbhs Bhui ke ?Tdi)e ARt his context, the

causes may be, for . exanple,. . p te r i ffer . The 5
spaci ng beFR@gﬁnﬁﬁ5ﬁ 4§% I@E%goﬁéﬁ g%ggﬁggéehggg g% g%?io%?aﬁﬁgﬁgulging
| i nes ggai Brcar eIpedsdaid.he eyeheight in the eye-diagram The time range
to be represented can be configured by the 10 user within w de boundari es.
A time range defined by the user (e. g. 1 hour) is initially started in the

di spl ay w tI‘gsien r%@%&%”%’a!ﬁ?ets td B d@nge €20 SeepadshendRgest Are peaidod has
been reached, the device automatically switches into the next highest tine

range (in bhitsbyagde irfatlesctomd, repieseniory weti FoRFaLlYySifRe desired
tine range 'i?jﬁéﬁglg?%%nltg:rg?p&gj]c% h§i%5e,§3|(ﬂéé,& Folioveng-hhks, the dienl ay

switches t& no I'S, new neasured val ués are
appendesl abp@itke ofi ghie hiingh eslhey afiodinka téd phagh- fhetieenhy elidost
measured values are deleted at the |eft-hand edge. Accogdinglg. t he ful
time range iSpeditEig®dy and 1adeeds IR BRI Re BPEpF A)Cat AP i nes
Wi th the cyglent, MBasH st disSe s Thea FBXh MBEM§éE NBET BREedMBpeAycas be

exhausted after a short time, the time axis must then be
re-scaled. For this purpose, the various result values

20 are collated in an appropriate manner for the graphic
representation, so that, in this case also, all of the
I/Q components occurring since the beginning of the

measurement are registered and represented.

25 The collation of result values can take place in two

different ways.

The result values are collated, stored and then
graphically represented. This method is very memory-

30 efficient, but does not allow a retrospectively extended
representation (magnification in the time range) . The
maximum number of result values to be stored overall is
constant, that is, independent of the currently

represented time range.



25 represented is 1000 days. A seam ess registration of neasured val ues can
be achieved even in this operating node; In the exenplary enbodi ment
described so far, which is 30 based on 64 QAM both | and Q conponents were
eval uated and represented in a superinposed manner. G aphic representation
of only the I conponent or only the Q conponent is, of course, also
possible. In this case, the parallel/serial conversion in the converter 2
is 9 di sheoskdrwpblssifnd idnt yig Heo |sttorponkehtherreseld vedipsénents are

supplied to the parallel _detectors 9. The eyal uatiopn . [.ept ation
renai ns assﬁﬁgE?ESéﬁ'aG@&g?P&Q§ﬂ£h§ﬂegn r%ﬁ%aﬁ%%ugrgég%ésgéggﬁg A of the
IS COWDOHﬁ?Eh@B@ thenQisyMmanente 15l Al v0l oSSt émsel et hah thes
conponent, for exanple,” according to Figure 2, is not directly rotated

upwar ds t hconghx®0 Thitsheedihaebt ivdni ¢lowes dée X hanenebypbREARSIBEt is, on the
contrary, rotated.downwards and then_ shi : h th conponents are

1 0 graphic%fP?cFéﬁggééﬁ&@Hi&?qtﬂf%ﬁ%ﬂﬁ%éﬁgg’§%%%%a?%}gﬁo$izontal neasur ed
strips. TheuBkeanaarefiagrilfisdd atesk é Serf gtden lo M &hy apbat geonenber of

t hreshol d detectors arranged in parallel is not 15_onI%%fdvantageous for

t he met hodahener dhegMes stiied murits orfloMRte touteP af 48t BB ¥dPaRfageous! y

used for tQ SDE%S%%E@QE%Qi%T q2?%§#§%§9@figuration di agrans, because it

;
al | ows a s@affesd evallation of measur ed val ues supplied fromthe
denodujoator. In the case of a 20 representation of a classic configuration

diagram only a small fraction of the actually-occurring asured.val ues
were ever 5%686§s§d55ﬁﬂ”%é%#é&ﬁﬁiﬂfeQN{?ﬁﬁi%ga ?ﬁn%ehgng c2o6flifig to the

i nvention, ,ar100hseampss diagsdy atimd. ofndreasyed vakuesbiecpedsitbl e, and
interference with 25 very short pul ses can al so be registered, even if only
a singl e synbekfiewenise EvaTShiSsierrids Wwedh 4P searpede Puipes: afdd 1.

Met hod for_the, ar [ ' h 5 n R e@sconponent
of digital?% ﬁ%%u%@pg%Eisgﬁﬁfﬁg%ﬁ%%%§”§§é%%?%%ec%gfgggeﬁgégd F%%that the |
or Q cppopestistreaiwred iFor exprhr gpubsreces’si beaar etgeaphstrukbygdr epresent ed

side by to side. 2. Methad for th i mul t aneous, gr aphij ¢ rBEresentation of |
At the

and Q conpBREAVS 1HY &Y | t AR YRT F 2 uRhey VSPgRars,

depending on whether only one symbol was disturbed or two
symbols. In the display diagram according to Figure 3,
the vertical decision-field boundaries of the

20 configuration diagram (-8 to +8) are shown as horizontal
lines. The I and Q components collated to form a result
value are represented aé block strips within the 20
seconds between these decision fields boundaries; in this
context, the intervening spacing corresponds to the eye-

25 height defined in the eye-diagram. The measured points
generated by the interfering pulses are marked in each
case by the arrows drawn in dotted lines. In Figure 3,
the associated number n of detectors (e.g. n = 255)
according to Figure 1 used in this context is allocated

30 to the vertical decision-field boundaries of the

configuration diagram for 64 QAM shown on the right.

Figure 4 shows a further measurement and representation

with four days display time. Once again, a 64 QAM signal



15 characterised in that the | and Q conponents neasured in tenporal
succession are graphically represented gide by side, in one dinension. 20
3. Method according to claiml1l or 2, characterised in that the

I/ Q conmponents are nmeasured seanm essly in tenporal succession and

or aphi cal |y, r eppeoenhedasi deiby Sidsudbck Mpthakacserding ée any one of

clainms 1 to 3, aracterised in that, i'n each case, a |arge nunber of
| / Q conponeid sndg natdnmiael dli ngucaéesifen earae coth iattedi & clqpasvdelet regant 30

val ues, and that these result lLues in tenpaqral succession.are graphically
repr esent ed'®i BETByOSi d8Yon 12 é?‘%ﬁl &y: Dcexitl’ g:.heArqa%Sgeesn%qyf%% tﬁ%rgr aphi ¢
represent aiion,of thgy! fs@o%@@&%ﬂ%&t § etpeditihdrad 194 fchdrated. stigeal s, in

particular, for the inpfementation of a method according to any one of the
precedisng spacimglbebwses, tebhadacted sedasnent s MBRIERRIWSRE 02S (1) for

determ ni successi yel he | and/qr manent gl t Y

nodul at edqﬂ?ﬁh%??gaﬁk{céugﬁdﬁ‘§| ?Ltlgeﬁe & eaé(r%esceont edsfp?q%j%;]ceo\/md#}g#] ?#{ea | - out put
and/ or Q i pyhti sncenseeleddtiagzamar ge nunber of threshold detectors (9)
arranged in parallel, which, in each case, are adjusted to different

threshold values (0 to n) within the display range (-8 to +8 for 64 QAM

for 15 the,l/Q conpan S, a f i t t :
collated a b i%n%amf‘ n?%§§%| stot (E)B%f %rer% reS%u tte%\e;aﬁgsﬁé;ﬁ%rgfrlggpﬁ%gpﬁg eRe

repr espnt egdson aidhspl ayddevotadad)ies20 76.t iAve aregerrerde faooat doygthe claim 5
characterised in that the result valyes .are graphjcally represented on the
di spl ay de¥$2% (8)Jsi delByrdi d6 48 Lfe '@aﬁ‘%%p‘?‘{ddb% SRoQét her with
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Arrangenent according to claim5 or 6 characterised in that the result
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Following this, the display switches to the so-called
roll mode, that is, new measured values are appended at

20 the right-hand edge of the display, while the oldest
measured values are deleted at the left-hand edge.
Accordingly, the full time range specified by the user is
visible in the display at all times with the current
measured values. The maximum time range which can be

25 represented is 1000 days. A seamless registration of
measured values can be achieved even in this operating

mode.

In the exemplary embodiment described so far, which is

30 based on 64 QOAM, both I and Q components were evaluated
and represented in a superimposed manner. Graphic
representation of only the I component or only the Q
component is, of course, also possible. In this case, the

parallel/serial conversion in the converter 2 is
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The arrangement illustrated in Figure 1 with a large
number of threshold detectors arranged in parallel is not

15 only advantageous for the method according to the
invention, but could also be advantageously used for the
representation of classic configuration diagrams, because
it allows a seamless evaluation of all I/Q measured
values supplied from the demodulator. In the case of a

20 representation of a classic configuration diagram, only a
small fraction of the actually-occurring measured values
were ever processed and represented. With the arrangement
according to the invention, a 100%-seamless registration
of measured values is possible, and interference with

25 very short pulses can also be registered, even if only a

single symbol in the transmission has been disturbed.
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characterised in that
the I or Q components measured in temporal
succession are graphically represented side by

10 side.

2. Method for the simultaneous graphic representation
of I and Q components of digitally modulated high-
frequency signals,

15 characterised in that
the I and Q components measured in temporal
succession are graphically represented side by

side, in one dimension.

20 3. Method according to claim 1 or 2,
characterised in that
the I/Q-components are measured seamlessly in
temporal succession and graphically represented

side by side.

25
4. Method according to any one of claims 1 to 3,
characterised in that,
in each case, a large number of I/Q-components in
temporal succession are collated to provide result
30 values, and that these result values in temporal

succession are graphically represented side by side

on a display.
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15 the I/Q-components, and of which the statuses are
scanned and collated at time intervals to form
result values and graphically represented on a

display device (8).

20 6. Arrangement according to claim 5
characterised in that
the result values are graphically represented on
the display device (8) side by side as vertical
amplitude values together with the decision-field

25 boundaries of the relevant I/Q-components.

7. Arrangement according to claim 5 or 6
characterised in that
the result values ccllated at time intervals are
30 stored in a buffer memory (6) and can be read out
by means of a reader (7) for graphic

representation.

8. Arrangement according to any one of claims 5 to 7,
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10

reset for the registration of a new measured value.

Arrangement according to any one of claims 5 to 8,
characterised in that,

between the I/Q0-demodulator (1) and the parallel
threshold detectors (4), a converter (2) is
arranged, by means of which, optionally, only the I
component or only the Q component is supplied to

the threshold detectors (4) successively in series.



