: XYe3edEdB\ (N6T/5!'1 Method and arrangement for the graphic representation
of 5 the | *andlor Q conponents of digitally nodul ated high frequency
signals The invention relates to a nmet hbd for the graphi c representation of

the I and/or Q conponents of digitally IO nodulated hig ignals
T e
|

such as quadrature anplitude nodul ated (QAM signals or

nodul ated (VSB) signals, and an arrangenent for the inplenentatl o f this
met hod. 15 Thamslaltizine o POTIEROY/ 19y N conmmuni cati on syst'&itE)" the
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

signal s of i i %#ﬁgﬁ' e fi ti diagram It is
20 al ready Mlgr:dglv%m& a][hgir aarerf:(}:a e,énfbére(;*r?%é Qérlﬁhé%g rlﬁ%,ly’etasﬁé}%%t leorlg ot

conf i gubat itdre di agroy @ aoeipamiendsy dfi ghi-grtdar]l ydingidwdlavseWiaghi-ons of this
ki nd, such as 64 M .can .be presented to the observer in a direct graphic
manner on a '$EYEHYY 55 924% 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 separately or optionally also
super i npos &G NSIERA I &Rl S rtos i et hesh forr et gdeebhsigaci ng of the

val ue cl ou SReN jndi v s.in.the confi.quration
di agram ap%% rrg%%{)n scrlede?ﬁ C}aés]ete{{eg?- \(?aqﬂ?g i%%?'laoe{léaplgr% .oﬁ'k%gslo-a(} Y ed

"eye- opéni nmypduliaigdayegih~frequ2ndy $immaler guodyiadespuadrmasitiee for the
quality of the .digjtal dul at i nd .t he signal transm_ssion. One

di sadvant agfénpgfﬂt‘%eesén%%t( SEIE TS O vAS 912 Sidebandhey fail
to provide mdrQualerl |(View)aiigialalowind ke (8 HReIRInenQUIERR: Hheany
interference which may be present, for exanple, "any periodically-occurring
i nterferi ng"RHeReRtapssoRsr thiist eth@denown net hod of representation, only
a fraction of the I/Q data actually 10 present, which are registered within
a short tine wi ndow, are displayed and presented on screen. A |arge nunber
of neadér edov@vadsiadee angt moegitsire medieatn abihmuaviichtilon seRtens)t ahieon

therefore c nt.g__i con?ui%gltgng]&%?‘gs. 15 The ohj ect of the present
i nvent i on i% %0 %rdvit jf§$9%ﬁ%9¥ Féﬁpééénpéﬁﬂoﬁnpﬁhﬂﬁe 1/Q
conponent s caint@ix@ sty bED Helals@d i rshineO HRRGEY: reidnd! Lectiibibggdvol ds
t hese di sadvantages and al so provi des information

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 observer 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

L
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about ‘'t he tenporal course of the signal represented. The 20 further object
of the invention is to provide an arrangenment, with which such 1/Q
conponents of digitally nodul ated hi gh-4requency signals can be represented
in a seam ess manner. 25 This object is achieved according to the present

i nvention géiéfne thod with . the features of claim1 and an arrangenment with

the featur MANDER BTOXIGLSt 8y BEAS WG (98T thieb Sdiadd¥ys Ofr &heef i ned i n
the depend@ﬁbl@b&'ﬁ%du@QtW%hhahﬁet%%tQQQn%ﬁCQ&%hg%l%%15%e invention, the

and/ or Q conponents neasured in tenporal® succession are represented side by
side on a graphic display. Accordlngly, time is also graphically

represente S i NeNSi res eriodic interference

3 5 of the%?% ﬁgﬁaﬁ%%g% %& %hﬁﬁ|cﬁn8¥HnHF%Q8dFe§&sF@PE&S&&H3§&P¢ in any
ot her mannes mhawhmmhycinﬂattbep&@@uﬁbeh@QqQ%Q@Ui%f@&mb&&oha%bbhtof its
occurrence, .can be identified with certaint However, the so-call ed

m ni mum ey &NEp&RTRETadt CRNEER off eaﬁ§hﬂ@ﬁﬁﬁfééﬁp§@ W ichp Meye deed
9raph|ca||%r%b@n%hef@ks%iﬁﬁﬁl%eéxa?nP%Q@o@ﬁ%%ﬁ' SRk reRpgsented 1/Q

conponents, can be neasured in f he sane nanner as i n the
above- nent |l@ﬁ@erf@9rena| pylses TIM@rmed adichr diheg knownheeithweinoifon i s 10

suitable f A hic re resent n of al1l1l.conventjonal di ally
modul at ed &%@% eq%grlfc??'m %né’l 5 ﬁ°§r E: %‘lhgrﬁl a\%'at RS é’géﬂ&é(nce to |
conmponaat s p@lés@nﬁ.‘.() mMedient arer r@@ﬁd@t@@@d' hz@tmﬁﬁp@n%hb%t Qe XAMRLE,
conventional quadrature anplitude nodul ated (QAM signals 15 or vestlglal

si deband mBd& LS8 ayey ans‘vss)esemieéh ong S§§ﬁ\¢@nt PoAaK gen nupeeusat The
i nvention WellsuR@w Q%l%é@l%E%eﬁoknrgﬁgg%%&fg % Wt ekgience to

drawi ngs of exenplary enbodi nents aﬁnngs are as follows:
Figure 1 sW@@§e§ﬁn@a¢npnetbereﬁpredbagmadmefcbheldemabgenqapsaccordlng to
the invention; Figure 2 shows an outline diagramof the nethod according to
t he i nventi on;

15 The object of the present invention is to provide a
method for graphic representation of the I/Q components
of digitally modulated high-frequency signals, which
avoids these disadvantages and also provides information
about the temporal course of the signal represented. The

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*3 shows a first exanple of a neasured result and Figure 4 shows a
second exanple of a neasured result. Figure 1 shows the outline circuit

di agram for an arrangenent for the inplénmentation of a method according 4
to the invention, for exanple, with a 64 QAM signal. The QAM nodul at ed

hi gh-frequengy, .signal is denodul ated in an |/ Q denodul ator of a receiver 1.

The 1/ Q conponght s estPy HARRAR at' LGl SR dve sirgisteredare 5
provi ded i negrabl el if Oinf WENESF REAESSSEPGeREcH r&rﬁr&’%tﬁ%ﬁ of the
e

denodul ator. In the exenplary enbodi nent shown, bot and Q conponents
are to be SRGIRRXRd begrlse cofiphrentar by iof nts ro@aumtdmie Arean her ef ore

converted il&e gle&%{w%llteg% “giw'té;‘?@?%}r%;/ cg%?ggrﬁ?s] %;—dcaslufé)clii ed 10 to a

det ect or devi COnSi

anpl i t ude- trireishoh eyt @SENIISg 4 GF Nvaner §Ke Paspdll @aeksofjwhich is
tuned to a different threshold value O to n within the representational
range of tHEPRTER{MRY IraRRiFatl vV iR dhardisanex gtiveenmithe 64 QAM 15

within the @%@ﬁ LI 2dord: g%ﬁ et 4 are connected
to a scanneﬁ% , b(i/ rre}gns%li: {ﬁ?% F%teé.c?;emgevan ésjia usOIE)E%S “t‘%azgunreaée)t ectors 4
is scanned &t exapily themsame enamiey d9riexadmlahodd@erst idied sepani ng

result is p i ntQ i nternediate storage a digital 20 result value in
a buffer neénlg% ,' fiﬂ})em%?%% i?c?%r‘ﬁléé%qb%fﬁh‘? Jrrb‘g‘iﬂfa’rmiiln% intervals by a

reader 10 anshikispleyksk griephyeapl o arephes St eibwiom £al cul ation and
di spl ay devi ce di sq%lca%‘} and digital signal processor). 25 Figure 2 shows
[

8 (|
schemat i calq‘i}“f‘?fbt(kﬂ’? Ft7 1 hh anorit ek duiorht firpauendie siarenltson in the
f i . whi che
cont ext of ygh {AM SNt £ e 1 YU %éﬁ‘%éf@%o@ A lrl:g{?ﬁ Yort i d %J.bleQ

eval uated. The | and Q conponents provi n tenpora
successi on eAmpdRena mr admhired /1Y @lermthdreanys 3Ear examglag,ed to form

configuratign-diagr packets P, for ex e, 1 ns |n |ength. As shown in
Figure 2, t(ﬁ%\{gcnﬁpog{r?elntqqasérr%ﬁ%eec?qﬁ% deﬁtfqeéi (R0 SR Fdi%ent at ed
in the ISamowerddtoiajiall reicidihBidda LHBWONREY .. s PrAMidES 2 One

di mensi onal_ representation 5 of the configuration diagram In this
context, n&9 YN % 41 tUSAFhese one di mensional 1/Q representations
of configuration diagram packets P generated in tenporal succession are now

graphically 5 represented side by side, and tine is therefore included in
the di spl ayhes idyveaddion ondll diavers @xpladinest nin ofremtenr dettadnol ogy, this

I's achi eved, ']:eaf%raernrcaen%eoned}taw%.%%osr Cc':'f1 %}ge(r)nplila l§7r eemlb’odirllnetnhc%t. tTrI]‘x% paral | el

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



10 |/ Q components are converted into serial conponents in the converter 2

ard supplied to the detector device 3 as equival ent conponents: Each of the
n detectors 4 establishes which of the # and Q conponents supplied in
series corresponds to the value (for exanple, 0 to 255) 15 relevant to it.

If an | or %c%g%)ol \péncorres#bonds to fhe rel evant threshold value of a
detector, the derecto Ifls?ré’ct VatERIRRY Yt A RA 9AM seigg3bmDheo 1.
After a gi VEAMIMEGLY A6 thigh Of red@n@X a1 100 oé&f‘aéecq‘gg}?aar?.the“

determ nes which of the detectors O to n have been 20 activa uring this
measuring t}4. demRAvkater of 3rreRiven ol i ke bt atenmdimemge as a di git al

I I ' T I f | 1 det ect
herefore caTmed Th A A PR o (et iddediTidr i e moasured

therefore collate I's result val ug,

si gnal duripiptidegein qoa2bl ke hckor heutisdr Seesvedti g dherietaet us-

Accordingly eé%; cﬂilgié resul t vgl1 ue has as many binary digits as there

are det ect o7s. “EACHETIN HELRF ui it 118 rRoFemRtar v &Iihed rgAt it er | ses one

of the possidiie ¢nors Quempassildneris MM N ROSAPIdddal o fdlfq tge result
e

values to be nulti digit nunbers, which can be interpreted as ddress
of an arr ayCORRRPLIHES tHEBEV N Gi i rapd Wl aehanethémeomm domrertdd val ue.

The value of,t {0l C f 4 6 _addresses) i|s determ ned by

t he nunber JI) A;Iacfs%é‘g%%&dé lrsreésﬁ%reognéveaﬁoluaelsIﬁ&ﬁ%%%%e‘;r’t%éq%@dqﬁ ng of

the det¥ct ors.a Abstrctiogldeviese!8 | i Mkdusdn e d N e dlio&ont ent  of

t he addresses._.In tﬂjes"bé’ran er, the 5 frequency of a neasured value is known
e e i

in additior tf i'® dgfiec ibi3irangash e used
particul ar Icﬁfamm,awldﬁ WX thed Nt OTH&]1 £60 FGAY stHled ¢ or
y

frequency distribution of the I/Q conponents occurring, graphica
exampl e, by aeihd P df witdsinuhe cepresint ateinrial wangss oft arted in t he

buffer ne Sk IIII'I Y/ r nd represented horj zontally
si de by sim(}reé/li%ﬁg égrap ¢ SOFII Iép;imgge‘caqq{ﬁ t%olrg erﬁaaII'IP@'re,' t"‘ﬁeﬁ'bﬁ;‘l J%D‘NIJpeni ng
of the W§i gividiiin ndvlmteye hghtd requary qitghals icF i btaatbrigdeed,
in dependen4ce ;quon ti rn;_teeqSl nce the maxi numtine-representation range of the
di splay i s exiaustByes %P ShGFRERe Ot Y Meddsaals whisth tthen be

re-scal ed. fepevdiits SHHTASOL W WIdAU IR 1alles 2y are col lated in
an appropriate manner for the ag‘raphi c representation, so that, in this case

al so, all deIH&Y /tAmeHpdesias soc dorr iexgmpilece 10fe msegiThel s anih itnke
measur enent, Ahf « QY I ap. ted. 25 .The collation af result
val ues can take pl %c l%Il&IIIV\gIIﬂIOf ﬁ%}%ﬁ:&%«d&%&e THOTAISURS Faldded tale

col | at 88, stesrdd areduchdm gr dpififeal memoeyr &Sefreth whiich MRt R@d desigvery
menory 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




30 efficient, but does not allow a ret rospectively extended representation
(hmagnification in the tinme range). The maxi num nunber of result values to

be stored overall is constant, that is, 5i ndependent of the currently
represented tine range. Anot her possibility is to store all the result
val ues separately, col]lating themonly for the graphic display, wthout

changi ng t r | FoRE} I t iRt agsam n Fihi BhBS cepnteskt, Tho s net hod, whi ch
s very memnypsiddEesl Vs esneci i I asur s, does allow a
subsequent magni fied represent aﬁ%%s%ﬂé%y&%g%ﬁ}%%%fgf&g t he neasured
curve. HowelRPxe s iisvred| of nuooref spacet ion rétugrad packdies nenory. 10

Figure 3 sh t he asured results for a 64 QAMsignal with 20 second
display_tiﬁ%&ﬁﬁé}%éT;ﬂJ£%m89§§hﬂ%Hﬁ%ﬁfﬁ%?qrﬁEﬁfQﬂ%ﬁ&%ﬁEﬂ%ﬂ@thSeconds with
25 ns visde yufsesonidd ofad ey Pl des R o 1RY1 A SREk Do lde Ho g8,

(seam ess 15 registration). r each pul se, east two di's

nmeasuri ng pot it (d1ismeay) abrippraddisyicenal Widnsionependi ng on whet her
only one synbol was disturbed or two synbols. In the display diagram
according to Figure 3, the vertical decision-field boundaries of the 20
confi gur at iIon twhmy anfi (meBndxy +Bcharel choytlaiss higd | eitdled ivigsh ade | and Q
conponents collated to forma result_value are represented as bl ock strips
Wi thin the I VIR RISRA-1h e TAEIS obr fite e hdhridaratlel this

cont ext1o t NE/g recpeaiEmds SRR dth R ¢ PARds é&ﬂ% &%ﬁﬁxﬁ%r{@ fgi*l{. defi ned
y the interferi

in the eye-diagram The neasured points generated ng pul ses
are marked P efuvet€ar By antk sunrviedrtovtlien diteab idessicd 18 Rigyure 3,

t he associ & e trs. (e« q..n = 5) ,according to Figure 1
Laad i n L i FEAVHITY dbrordlel Ul St nd) o bR G G on 1§ o1 4
boundar i es esftalbile sders ivguirct i thieagr and @ hgINdralo WL itde i ght .
Figure 4 ;Q&w& a further qgﬂgﬁfe nt and representation with four days

di spl ay ti e ‘Gic&UFH5%° S&iviide (o1 exagplese® @ 2RH)ch is

subj ectist o ree lpardmdite tit O ia3i N9 ANG T RAnldde It RIS WY Ghd S
dependent %on the tinme of day. In this context, the causes may be, for
exanpl e, EN®Lsvemite i r@shoddhdediugr ofdief derterdos., The Sleheadtiory iset ween two
| or Q CONMRRRSRLS JELPT, d ri.zontal Iy _bul.ging.li agai n
corresponds to the éyéﬁ?%f%&% io%%{p%g: elée%(??:agf am OTPfé) tllrrg‘ef}'fﬁgé‘ to be
represent egivem beasorfiingurtdtheby ft,hef oko exaiple,t 0D wsge theurdanins A tinme
range definedq,by the user (e..g..,1 hour) is initially started in the

di spl ay wi {%h?:r}lle%ﬁhge r?ﬁf“llé’ﬁ(ts P“‘rhgrshra géherdesecseas) 0 tecd hiave peenod has
been r eachedt iviae edie Guee ngu BBt medlshy 19y Ghes &ﬂ%or%@%lQeﬁg hi ghest time
range (in this case, 15 40 seconds, and sSo on) until finally, the desired

time rangePr@CREpLELOniBFeERediatsi Spoapgerals ewdigithils reshdtdi spl ay
switches t@aihe 30- ¢akl 4 sirall v khatnis sured.val ues are
appended at 20 the ri ght-ha%é g‘%&@% 6 nans Srsrggl)\%ge FPY fhé 8 dest
measur ed vaetestars dglecttbgratforieccodfintiedndnedpds Aesandi ngliyve,t he ful

W th e cUPren oseledbay Palhes metabr Rl ianA ABTABAGEPNPER .68 be 25
represent edinsel@B@ days. sbanaflhess thel Yehdbhe?sQf 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



measured val ues can be achi eved even in this operating node. In the
exenplary enbodi nent described so far, which is 30 based on 64 QAM both
and Q conponents were eval uated and rep?esented in a superinposed nanner.
G aphic representation of only the I conmponent or only the Q conponent is,

of course, ihle. . lnthis se,, .the rallel/serial conversion in
aac{ sl%gesss) s.detexlnél %}C?ﬁ’ % %pr”?eéla

the converter di spens ts or the g

conponent s mevees utgRpvathds ddtpaimy |Sindetand desdktithe svalpgti on and
r epr esent atci on renai ns as descri bed above. A separate, sinultaneous

r epr esent at4GiEGtLSre ACIPRG R enteasiy inekivd dHp ewant iincnerergossi bl e,
in that thepde GYRURN | e&gﬁﬂxg .C My | .Qur i's not
directly rotaeted upwar dos ttﬁ{eoug Qﬁenétﬁ{géﬁ%c%%o@%m& s the Q
conponeft , fnequencywroft ke measumed/  valoteatied dmwmiaimd sadahick itdrertshidd ed, so

that both conponents are 10 gr.aphically represented on the display as

separate, HOF o?ﬁcﬁrrr%ré'%”ﬁprﬁopgﬁl%ﬁe“%r rczﬂ{b(ﬁ?eﬁ’tsﬁ lustrated in Figure
1 with a | gy suither yfadvimsiydch dgi eotdy exaifpingedd hRAAlde!l is not 15
only advantageous for the nethod according to the invention, but could also

be advant agRRESSLNs &g dir agienasprisititihuteprofofc 1tdssil’onf i gur ati on

di agr ans, b@lﬁ@(?rfed 3. Se aﬁﬁ? | .patd I/ sured
val ues suppl | rognsi ?#e er?i(’;n I gpo i Cﬁa\ﬁialrfe ’cfaogcg eg{ar@)]j]fd rbgpggeg‘enn ation of
a cl asslioc cohfa qelaumwrsatilagram only a small fraction of the

actual l y-occurring neasured val ues were ever processed and represented.
Wth the arrangenent according to the invention, a 100rseanl ess

regi strati @hefremasined ved Woded RISIHY ud dRrerenee Wddy 25 very
short pul ses can also be registered, even if only a single synbol in the
transm ssi Athdy Bdéh rhaday vednd reprgsgnted horizontally side by

side in the graphic display 8. In this manner, the eye-

15 opening of the digitally modulated high-frequency signal
is obtained, and indeed, in dependence upon time. Since
the maximum time-representation range of the display is
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.



1. Method for the graphic representation of the | 5 conponent or Q
conmponent of digitally nodul ated hi gh-frequency signals, characterised in
that the | or Q conponents neasured in fenporal succession are graphically
represented side by 10 side. 2. Method for the sinultaneous graphic
representation of I and Q conponents of digitally nodul ated hi gh frequency
signals, 15 characterised in that the | and Q conponents neasured in

tenporal suGrsssd . g anhi Ly, r e d ,side by side, in one
di nensi on. 20 3. %ﬁ%%c%%ic%g %/% c %Ilee?na[ﬁ%rt}gé, %%%‘%lja%t‘éﬂ%‘:e% in that
the |/ Q corgrprarate lar e aueldsatriody Sdeomh essly fdr T8 OF 194 pISLIE C@ESh Dy And
graphical ly rqprqg%%%fd Si de q¥ side. 25 4. Method according to any one of
claims 1 td" S Har@g e Ehe) 1981t ivplors thanselvesrije Hukber of

|/ Q consonastifdait | ey ae tHEELSH U A & v H&bA P I vige esul t 30

val ues, and that these result values in tenporal succession are graphically
repr esent e R PYL % i ol angimgasyrements),] dpesArakhgerent for the

graphic re Ay the |/ ents of digitally. nodul ated
signals, i ﬁsr part |L€éur1€?}é§nolré¥%1de r%%Oerreeor{r}téa}-tJioonn %’éfj ‘%‘Ymﬁ Hdrding to any
one of the Prarrdihey mdaumed durve 4, Halararc, efdmeilidyaly Ind2¢lenodul at or
(1) for det 1.nhi.ng successjvely.the | and/or Q conponents of the digitally
nDduIatedIﬁﬁﬁg%f%ngﬁ%V£ﬁ4yﬁﬂ e MeMQksesent ed, 10 of which the I-out put
and/ or 1@ output is connected to a | arge nunber of threshold detectors (4)
arranged in parallel, which, in each case, are adjusted to different

t hreshol d VAL (D showh thia meprauredirgsudts dinge g -8 tQAM-& faraled QAM

for 15 the il OYMRURINS: qﬁﬁs jchthe statuses are sca n%€ and

col lated at time i nterval ot 8{ %\%Mgs'ulﬁh%vaﬁlﬁ&aﬁaﬁ%?sgrgéﬁﬂ%%q to

r epr esent ed norerf ediengleayeviayi Qe sE@ond20 Wit hAmANGE MERe 3ROYH G0 claim 5
characteris iLn that the result val ues are graphiQaIIy represented on the

di spl ay deViceCePdisqs Mprs Feustread oy daviie Vsaamdassget her with
the deabsi ardiiseirt t3nhQuUIFdal icdTHOfoutIRG I @leVivalst @ro s 7

Arrangenent according to claim5 or 6 characterised in that the result
val ues col MEESRrANG: PRENtst ddvansl & komponents) are visible,

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 as 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



30 stored in a buffer menory (6) and can be read out by neans of a reader
(7) for graphic representation. 8. Arrangement according to any one of
clains 5 to 7, ' 12 characterised in Bhat, after the statuses of the
detectors (4) have been copied into the buffer menory (6), these can be
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 6y3" 10%&' (90 Hd&nds,qraaidid\NGn)lGintil finally, the desired time

range is represented on the display.

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 QAM, 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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10" 10% & ()evaluation and representation remains as described above.
A separate, simultaneous representation of the I
5 component and the Q component is also possible, in that

the I component, for example, according to Figure 2, is

not directly rotated upwards through 90° in the direction

towards the Q component, but is, on the contrary, rotated

downwards and then shifted, so that both components are
10 graphically represented on the display as separate,

horizontal measured strips.

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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succession are graphically represehted 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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erised by
an I/Q-demodulator (1) for detefmining successively
the I and/or Q components of the digitally
modulated high-frequency signal to be represented,
10 of which the I-output and/or Q-output is connected
to a large number of threshold detectors (4)
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 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 collated 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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Arrangement according to any one of claims 5 to 8,

characterised in that,
between the I/Q-~demodulator (1) and the parallel
threshold detectors (4), a converter (2) is

10 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.



