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ments corresponding to respective dots or ele- ments of an associated bar
graph. The decoded This invention relates to spectrum analyzers,   outputs
from the decoders 55A to 55J are supplied and in particular to spectrum
analysers suitable for  through a driver 56 to a display device 57. se in
graphic equalisers.                     5       The display device 57 may
conventionally be a When reproducing an audio signal in a special   liquid
crystal display (LCD) having a column of sound environment or field, such
as in an auto-    dots for each of the frequency bands into which the
mobile, it is known to compensate for the sound    input signal is divided
by the band-pass filter circuit field by employing a graphic equaliser, for
example  52, with each such column having a number of as shown in Japanese
Published Patent Application   10  dots therein corresponding to the number
of incre- No. JP-A-59-86913. In such a graphic equalizer,    ments or steps
into which each of the decoders the reproduced audio signal is divided into
a num-  55A to 55J converts the respective digital data ber of frequency
bands, and the signal levels of the  from the A/D converter 54A to 54J.
Thus, in the divided bands are adjusted relative to each other  illustrated
spectrum analyser, the LCD display de- so as to compensate for the sound
field. A graphic  15  vice 57 includes ten vertically extending columns
equalizer of this type usually has a spectrum an-  121 to 130 arranged in a
horizontal series and each alyser associated therewith for displaying the
signal  comprising thirteen dots which are selectively ex- levels of the
several frequency bands in the form of  cited, starting from the bottom of
the respective respective bar graphs. In that case, as the signal  column,
for defining a bar graph representing the levels of the several frequency
bands are adjusted,  20  signal level of the respective frequency band di-
the relationship of the adjusted signal levels can be  vided from the input
signal. ascertained by observing the bar graphs of the         It will be
appreciated that, in the spectrum spectrum analyzer.
analyser shown in Figure 1, the adjusted levels of A spectrum analyser of
this kind is shown in   the several frequency components divided by the
Figure 1 of the accompanying drawings as includ-  25   multiband band-pass
filter circuit 52 so as to have ing an input terminal 51 from which an
input signal,  centre frequencies F11 to F20 are detected by the for
example, an audio signal reproduced from a     detecting circuits 53A to
53J and then respectively tape cassette, is supplied to a multiband
band-pass  displayed by the columns 121 to 130 of LCD dots filter circuit
52. The multiband band-pass filter cir-  or elements, as represented by the
shaded areas cuit 52 comprises a plurality of, such as ten, band-  30  in
Figure 1. Thus, in the illustrated example, the pass filters 52A to 52J
having respective pass     input signal is divided into ten frequency
compo- bands with different centre frequencies. More spe-  nents having the
respective centre frequencies F11 cifically, in the illustrated example,
the ten band-  to F20, and the signal levels of the ten frequency pass
filters 52A to 52J making up the multiband    bands are displayed by the
ten respective bar band-pass filter circuit 52 have centre frequencies   35
graphs defined by the columns 121 to 130 of the F11 to F20, respectively.
Thus, the audio signal   display device 57. When fine adjustment of the
from the input terminal 51 is divided by the mul-  frequency characteristic
of an audio or other signal tiband band-pass filter circuit 52 into ten
compo-  applied as the input to the terminal 51 is to be nents or frequency
bands which are respectively    effected, it is desirable to increase the
number of centred about the frequencies F1 1 to F20.    40  frequency bands
which have their signal levels Outputs of the band-pass filters 52A to 52J
are  indicated by the display device 57. In other words, supplied to
corresponding detecting circuits 53A to  when only a relatively small
number of frequency 53J which detect the signal levels of the ten fre-
bands have their signal levels indicated by the quency components or bands
having the respec-      display device 57, it is difficult to visualise an
tive centre frequencies F11 to F20. The detected   45  image of the
resulting frequency characteristic. If signal level outputs from the
detecting circuits 53A  the number of frequency bands having their signal
to 53J are supplied to respective analog to digital  levels indicated by
the display device 57 is in- (A/D) converters 54A to 54J which provide
digital  creased, a curve representing the frequency char- data
representing the signal levels of the frequency  acteristic of the
reproduced audio signal can be bands having the respective centre
frequencies   50   more easily visualised from the increased number F1 1 to
F20. The digital data from the A/D convert-  of bar graphs defined by the
display device 57. ers 54A to 54J is supplied to respective decoders
However, in the known spectrum analyser, the 55A to 55J, and each of the
decoders 55A to 55J    number of frequency bands or components which
converts the digital data supplied thereto (repre-  have their signal
levels indicated by the display senting the signal level of a respective
divided   55  device 57 corresponds to the number of frequency frequency
band of the input signal) into a decoded  bands divided by the multiband
band-pass filter signal corresponding to one of a predetermined     circuit
52. Therefore, in order to increase the num- number of, for example
thirteen, steps or incre-   ber of frequency bands which are to have their
2    
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indicated by the display device 57, it  ings, throughout which like parts
are referred to by is necessary to increase correspondingly the num-  like
references, and in which: ber of band-pass filters included in the filter
circuit  Figure 1 is a block diagram of a known spec- 52. For example, in
order to permit signal levels of  trum analyser; nineteen frequency bands
or components to be   5      Figure 2 is a block diagram of a spectrum
<'displayed, it would be necessary to provide nine-      analyser according
to an embodiment of the teen band-pass filters in the filter circuit 52.
Fur-  present invention; thermore, it would be necessary similarly to in-
Figure 3 is a frequency characteristic diagram crease the numbers of
detecting circuits, A/D con-    showing the characteristic of a multiband
band- verters and decoders provided in succession after  10  pass filter
included in the spectrum analyser of the nineteen band-pass filters.
Therefore, in the     Figure 2; known spectrum analyser, an increase in the
num-      Figure 4 is a graph to which reference will be ber of frequency
bands which are to have their        made in explaining the operation of
the spec- signal levels indicated by the display device 57 is  trum
analyser embodying the invention; and achieved only at the expense of
substantially in-  15  Figure 5 is a schematic plan view of a liquid
creasing the complexity and cost of the associated    crystal display
device included in the spectrum circuit.
analyser of Figure 2, and to which reference will UK Patent Application No.
GB-A-2 034 056          be made in explaining the operation thereof.
discloses a similar spectrum analyser in which it is   Referring to the
drawings in detail, and initially possible to hold the levels of the
displayed fre-  20  to Figure 2 thereof, it will be seen that a graphic
quency bands for a predetermined time upon ac-   equalizer in accordance
with an embodiment of this tuation of a control switch.
invention which is particularly suitable for installa- In accordance with
this invention there is pro-  tion in an automobile or other vehicle
comprises an vided a spectrum analyser comprising:              input
terminal 1 through which a reproduced audio means for dividing an input
signal into a plural-  25  signal is supplied to a multiband band-pass
filter ity of frequency bands;                            circuit 2. The
filter circuit 2 includes a number of, means for detecting the respective
signal lev-  for example ten, band-pass filters 2A to 2J having els of said
frequency bands into which the input   respective pass bands with different
centre fre- signal is divided; and                             quencies.
display means for displaying said detected sig-  30  In the illustrated
embodiment, the band-pass nal levels of the divided frequency bands;
filters 2A to 2J constituting the multiband band- characterised by:
pass filter circuit 2 desirably have respective fre- means for determining,
from the detected sig-   quency characteristics indicated at B1 to B10 in
nal levels of the divided frequency bands which are  Figure 3 so as to pass
frequency bands with the adjacent each other, signal levels of frequency
35  centre frequencies F1 to F10. More particularly, the bands situated
between said adjacent divided fre-  centre frequencies F1, F2, F3, --- of
the band-pass quency bands; and                                  filters
2A, 2B, 2C, --- are desirably selected to be the display means also
displaying the signal    spaced apart equally along a log scale, for exam-
levels which are determined for said frequency     ple, the centre
frequencies may be 60Hz, 100Hz, bands situated between said divided
frequency   40  180Hz, --, respectively. In other words, the fre- bands
adjacent thereto.                            quency ratios between the
centre frequencies of In a preferred embodiment of this invention    the
adjacent frequency bands passed by the filters described hereinafter, the
signal levels of frequen-  are approximately 1.7 to 2.0. Thus, the audio
signal cy bands situated between the divided frequency    from the input
terminal 1 is divided into ten fre- bands adjacent thereto are calculated
by arithmetic  45  quency bands or components having the centre operating
means which, for example, calculates the  frequencies F1 to F10 by the ten
respective band- signal level of each of the frequency bands situated  pass
filters 2A to 2J constituting the filter circuit 2, between the divided
frequency bands as the mean    with such centre frequencies being equally
spaced value of the signal levels of the two divided fre-  apart along a
log scale to conform to the conven- quency bands adjacent thereto.
50  tional use of a log scale for plotting the frequencies Accordingly, the
preferred embodiment of this   on a frequency characteristic graph.
invention provides a spectrum analyser in which       The outputs of the
band-pass filters 2A to 2J the number of frequency components or bands of
are supplied to respective detecting circuits 3A to the input signal which
have their levels displayed  3J, which detect the signal levels of the ten
fre- can be increased without substantially increasing  55  quency
components or bands. The detected signal the complexity and cost of the
associated circuit.  level outputs from the detecting circuits 3A to 3J The
invention will now be described by way of   are supplied to respective
analog to digital (A/D) example with reference to the accompanying draw-
converters 4A to 4J which provide digital data 3    
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signal levels of the frequency    circuit 2 are calculated, for example, by
nine bands having the respective centre frequencies F1  arithmetic
operating circuits 10A to 101, from the to F1 0. The digital data from the
A/D converters 4A  detected signal levels of the divided frequency to 4J is
supplied to respective decoders 5A to 5J,  bands adjacent thereto,
whereupon outputs Sf1 to in which the digital data supplied thereto and
repre-   5   Sf9 of the respective operating circuits 1 0A to 101, senting
the signal levels of the respective divided  which represent the calculated
signal levels of the frequency bands of the input signal are converted
frequency bands between the divided frequency into decoded signals each
corresponding to one of  bands adjacent thereto, are also supplied through
a predetermined number of, for example thirteen,   the LCD driver 6 for
controlling the heights of bar steps or levels corresponding to respective
dots or  10  graphs represented on the LCD display device 7 elements of
associated bar graphs.                 by columns 12, 14, 16, -- 118
interspersed between More specifically, and as shown in Figure 4, if  the
columns 11, 13,15, -119. it is assumed that the detected signal level
output   In the embodiment of the invention illustrated Sdet is obtained
from one of the detecting circuits  in Figure 2, the arithmetic operating
circuits 1 OA to 3A to 3J, such detected output is digitized by the   15
101 calculate the signal levels of the frequency respective one of the A/D
converters 4A to 4J to    bands having respective centre frequencies f1 to
the corresponding digital value indicated along the  f9, and which are
situated between the divided horizontal axis or abscissa of the graph in
Figure 4.  frequency bands having the centre frequencies F1 That digital
value is converted by the respective  to F10, from the decoded values or
outputs SF1 to one of the decoders 5A to 5J into a corresponding   20
SF10 of the respective decoders 5A to 5J. More one of the thirteen levels
or steps indicated along  specifically, the outputs SF1 to SF2 of the
decod- the vertical axis or ordinate of the graph of Figure  ers 5A and 5B
are supplied to the arithmetic op- 4. For example, if the detected output
Sdet is that  erating circuit 10A which calculates its output Sf1 indicated
at the time t1 in Figure 4, such detected  as the mean value of the
respective decoded out- output is converted into a digital value
correspond-   25  puts or levels SF1 and SF2. Similarly, the outputs ing to
-8dB by the respective one of the AID       SF2 and SF3 of the decoders 5B
and 5C are converters 4A to 4J, and is thereafter further con-  supplied as
the inputs to the arithmetic operating verted into the decoded value "6" by
the respec-   circuit 10B which provides the calculated value Sf2 tive one
of the decoders 5A to 5J. Although the    as its output; the outputs SF3
and SF4 of the outputs of the decoders 5A to 5J vary substantially  30
decoders 5C and 5D are supplied to the arithmetic linearly with the digital
outputs of the respective  operating circuit 10C which provides the
calculated A/D converters 4A to 4J, such substantially linear  level or
value Sf3 as its output; the outputs SF4 correspondence exists only up to
the digital value  and SF5 of the decoders 5D and 5E are supplied Va. In
other words, the upper limit of the decoded  to the arithmetic operating
circuit 10D which pro- values or signals from the decoders 5A to 5J is  35
vides the calculated level or value Sf4 as its output; "thirteen" and
corresponds to the digital value Va,  the outputs SF5 and SF6 are supplied
from the and the decoded values or signals remain at "thir-  decoders 5E
and 5F to the arithmetic operating teen" for any digital values above Va.
Thus, in the  circuit 10E which provides the calculated level or situation
shown in Figure 4, the decoded value of  value Sf5 as its output; the
outputs SF6 and SF7 the detected output Sdet at each of times t2 and t3  40
are supplied from the decoders 5F and 5G to the is "thirteen" for the
digital value Va, and the de-  arithmetic operating circuit 10F which
provides the coded value remains at "thirteen" even when the    calculated
value or level Sf6 as its output; the detected output is increased between
the times t2  outputs SF7 and SF8 are supplied from the decod- and t3 to
provide a digital value above Va.        ers 5G and 5H to the arithmetic
operating circuit Returning to Figure 2, decoded outputs SF1 to  45  10G
which provides the calculated level or value SF10 of the decoders 5A to 5J
are supplied         Sf7 as its output; the outputs SF8 and SF9 are through
an LCD driver 6 to an LCD display device   supplied from the decoders 5H
and 51 to the 7. As shown, the LCD display device 7 has col-     arithmetic
operating circuit 10H which provides the umns 11, 13,15 -- 119 of dots for
displaying levels of  calculated level or value Sf8 as its output; and the
the ten frequency bands with the respective centre  so  outputs SF9 and
SF10 are supplied from the de- frequencies F1, F2, F3, --- F10, into which
the input  coders 51 and 5J to the arithmetic operating circuit signal is
divided by the multiband band-pass filter  101 which provides the
calculated level or value Sf9 circuit 2, with each such column having
thirteen   as its output. dots therein corresponding to the increments or
Similarly to the arithmetic operating circuit 10A, levels of the decoded
outputs from the decoders  55  each of the arithmetic operating circuits
10B to 10I 5A to 5J.                                          calculates
the mean value of the outputs of the two The signal levels of frequency
bands situated   decoders which are input thereto. In other words, between
the frequency bands divided by the filter  each of the arithmetic operating
circuits 1 0A to 101 4    
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arithmetic operation                     In the particular embodiment
illustrated in Fig- ure 2, the display device 7 comprises 247 dots Sfn =
(SFn + SFn+1)/2                              arranged in a pattern or array
consisting of nine- teen columns I1-I19 arranged in succession in the in
which Sfn is the output from the arithmetic   5   horizontal direction and
each consisting of thirteen operating circuit, and SFn and SFn +1 are the
dots arranged in succession in the vertical direc- outputs of the two
decoders which are supplied as  tion. The levels of the frequency
components or inputs to the arithmetic operating circuit in ques-  bands
having the centre frequencies F1, F2, F3, --- tion. The mean value Sfn of
the levels SFn and     F10, and which are divided by the multiband band-
SFn +1 of the two adjacent frequency bands hav-  io  pass filter 2, which
levels are represented by the ing the centre frequencies Fn and Fn+1, as
ob-     outputs SF1, SF2, SF3, --- SF10 of the respective tained by each of
the arithmetic operating circuits  decoders 5A, 5B, 5C, --- 5J are
displayed as bar 1 OA to 101, substantially corresponds to the level of
graphs defined by the alternate columns 11, 13, 15, a frequency band which
is intermediate or between  --- 119 of the LCD display device 7. On the
other the frequency bands or components having the   15  hand, the
calculated levels of the frequency bands respective centre frequencies Fn
and Fn + 1. Since  having the centre frequencies f1, f2, f3, --- f9 which
the centre frequencies F1, F2, F3, -- F10 of the   are intermediate
adjacent ones of the frequencies frequency bands divided from the input
signal by   F1, F2, F3, --- F10, are obtained as the outputs of the filter
circuit 2 are selected to be equally spaced  the arithmetic operating
circuits 10A, 10B, 10C, --- apart along a log scale, it is apparent that
the mean   20  101, and are displayed as bar graphs represented value Sfn
of the levels SFn and SFn+ 1 of the two  by the respective columns 12, 14,
16, --- 118 of the adjacent frequency bands having the centre fre-
display device 7. Therefore, the levels of nineteen quencies Fn and Fn +1
will be the level of the     successively arranged frequency components or
frequency band having a centre frequency which is  bands are displayed as
bar graphs by the LCD midway between the frequencies Fn and Fn + 1   25
display device 7. plotted on a log scale. In other words, the cal-
Since the LCD display device 7 is constituted culated mean value Sfn will
be the level of the    by a large number of dots, for example 247 dots as
frequency band having the centre frequency fn =    described above, such
display device can also be (Fn x Fn +1)[err]
used to display characters or indicia, as indicated In view of the above,
when for example, the   30  by the shaded areas appearing in Figure 5. In
such frequencies F1, F2, F3, F4, --- are selected to be  a case, when each
character is expressed by se- 60Hz, 100Hz, 180Hz, 300Hz, ---, the
calculated     lected dots in a matrix measuring seven dots in the mean
value Sf1 obtained by the arithmetic operat-  vertical direction and five
dots in the horizontal ing circuit 10A from the levels of the frequency
direction, the display device 7 used in this embodi- bands having the
respective centre frequencies F1   35   ment can alternatively be used for
simultaneously and F2, corresponds to a frequency band having
displaying three characters arranged side by side, the centre frequency fi
of 77Hz. Similarly, the    with only every other dot being used in each of
the calculated  mean value Sf2 obtained  by the        vertically arranged
columns of dots. arithmetic operating circuit 10B from the levels of   In
the above-described embodiment of the in- K    the frequency bands having
the respective centre  40  vention, the outputs of the adjacent ones of the
frequencies F2 and F3 corresponds to a frequency   decoders 5A to 5J are
averaged by the arithmetic band having the centre frequency f2 of 134Hz,
and  operating circuits 10A to 101 to obtain the levels of the calculated
mean value or level SF3 provided by  the frequency bands which are
intermediate the the arithmetic operating circuit 10C from the levels
frequency bands divided by the filter circuit 2, but of the frequency bands
having the respective cen-  45  it will be apparent that the same results
could be tre frequencies F3 and F4 corresponds to an inter-  achieved with
suitable software. mediate frequency band having the intermediate
Since the outputs of the adjacent ones of the centra frequency f3 of 232Hz.
decoders 5A to 5J which are averaged to obtain The calculated levels Sf1,
Sf2, Sf3, --- Sf9 of  the levels of the frequency bands intermediate the
the frequency bands having the respective centre  50  frequency bands
divided by the filter circuit 2 are frequencies f1, f2, f3, --- f9, and
which each repre-  set to selected ones of thirteen different levels, the
sents the mean value of the levels SFn and SFn + 1  processes used for
obtaining the average or mean of two adjacent frequency bands having the
centre  level can be relatively simplified. Furthermore, in- frequencies Fn
and Fn + 1, are supplied from the   stead of averaging the outputs of the
adjacent ones arithmetic operating circuits 1OA to 101 to the LCD   55  of
the decoders 5A to 5J, it is apparent that the driver 6 for operating the
respective columns 12,14,  outputs of the adjacent ones of the A/D
converters 16, --- 118 of the LCD display device 7.           4A to 4J, or
the outputs of the adjacent ones of the detecting circuits 3A to 3J, could
be similarly 5    



9                 EP 0 343 906 B1                      10 averaged to
obtain the levels of the frequency         and bands intermediate the
frequency bands divided by          display means (7) for displaying said
de- the filter circuit 2.                                  tected signal
levels of the divided frequency Further, although the
specifically-described        bands (B1 to B10); embodiment calculates the
level of only a single   5        characterised by: frequency band from the
levels of the two adjacent         means (10A to 101) for determining, from
frequency bands divided by the filter circuit 2, it    the detected signal
levels of the divided fre- will be apparent that the levels of two or more
quency bands (B1 to B10) which are adjacent frequency bands or components
between the adja-        each other, signal levels of frequency bands cent
divided frequency bands could be similarly  10    situated between said
adjacent divided fre- calculated and displayed.
quency bands (B1 to B10); and Moreover, instead of using the multiband
band-          the display means (7) also displaying the pass filter
circuit 2 for dividing the input signal into  signal levels which are
determined for said a plurality of frequency bands or components, the
frequency bands situated between said divided input signal could be
similarly divided into a plural-  15  frequency bands adjacent thereto. ity
of frequency components or bands by an FFT (fast fourier transformation).
2. A spectrum analyser according to claim 1, in By way of summary, in the
present spectrum          which said display means (7) includes means
analyzing technique, in addition to detecting the      (11 to 119) defining
an array of bar graphs levels of, for example, ten frequency bands or  20
extending parallel to each other in succession components into which the
input signal is divided       and respectively corresponding to said
detect- by the multiband band-pass filter circuit 2, the       ed signal
levels of the divided frequency bands arithmetic operating circuits 10A to
101 calculate     (B1 to B10) and said signal levels which are the levels
of nine frequency components or bands        determined for the frequency
bands situated corresponding to frequencies interspersed between   25
between said divided frequency bands (B1 to the ten frequency bands divided
by the filter circuit   B1 0). 2. Therefore, the levels of a total of
nineteen dif- ferent frequency components or bands can be dis-    3. A
spectrum analyser according to claim 2, in played. By reason of the display
of the levels of      which said display means includes liquid cry- such a
relatively large number of frequency bands,  30  stal display means (7) and
drive means (6) the frequency characteristic of the input signal can
therefor responsive to said detected and deter- be readily and continuously
recognized and such        mined signal levels for causing said liquid cry-
frequency characteristic can be finely adjusted.        stal display means
(7) to define the corre- Moreover, since the increase in the number of
sponding bar graphs. frequency bands having their levels displayed is  35
achieved without a corresponding increase in the    4. A spectrum  analyser
according to claim  1, number of band-pass filters included in the filter
claim 2 or claim 3, in which said means for circuit 2, the size and
complexity of the circuit      determining said signal levels of the
frequency arrangement, and hence the cost thereof, are not        bands
situated between said divided frequency unduly increased. Further, since
the calculated lev-  40  bands adjacent thereto include arithmetic op- els
are determined from the levels of the adjacent      erating means (10A to
101) for calculating the frequency components or bands, the continuity of
respective signal levels. the resulting frequency characteristic appearing
on the display device 7 is maintained. Furthermore,    5. A spectrum
analyser according to claim 4, in the frequency characteristic can be more
readily  45   which said means (2) for dividing the input recognized than
in those cases where the number        signal includes a plurality of
band-pass filters of band-pass filters included in the filter circuit 2 is
(2A to 2J) having respective pass bands cor- increased to enable the levels
of an increased         responding to said divided frequency bands number
of frequency bands to be displayed.             (B1 to B10) and to which
said input signal is so      supplied, said detecting means includes level
Claims                                                 detectors (3A to 3J)
respectively connected to outputs of said band-pass filters (2A to 2J) for
1. A spectrum analyser comprising:                     providing
corresponding detected outputs, ana- means (2) for dividing an input signal
into     log-to-digital converters (4A to 4J) for convert- a plurality of
frequency bands (B1 to B10);  55     ing said detected outputs to
corresponding means (3A to 3J) for detecting the respec-      digital
signals, and decoders (5A to 5J) receiv- tive signal levels of said
frequency bands (B1     ing respective ones of said digital signals and to
B10) into which the input signal is divided;     providing corresponding
level-indicating val-    averaged to obtain the levels of the frequency
and 



bands intermediate the frequency bands divided by         display means (7)
for displaying said de- the filter circuit 2.
tected signal levels of the divided frequency Further, although the
specifically-described       bands (B1 to B10); embodiment calculates the
level of only a single   5      characterised by: frequency band from the
levels of the two adjacent           means (10A to 101) for determining,
from frequency bands divided by the filter circuit 2, it   the detected
signal levels of the divided fre- will be apparent that the levels of two
or more        quency bands (B1 to B10) which are adjacent frequency bands
or components between the adja-        each other, signal levels of
frequency bands cent divided frequency bands could be similarly  10
situated between said adjacent divided fre- calculated and displayed.
quency bands (B1 to B10); and Moreover, instead of using the multiband
band-        the display means (7) also displaying the pass filter circuit
2 for dividing the input signal into  signal levels which are determined
for said a plurality of frequency bands or components, the      frequency
bands situated between said divided input signal could be similarly divided
into a plural-  15  frequency bands adjacent thereto. ity of frequency
components or bands by an FFT (fast fourier transformation).
2. A spectrum analyser according to claim 1, in By way of summary, in the
present spectrum         which said display means (7) includes means
analyzing technique, in addition to detecting the      (11 to 119) defining
an array of bar graphs levels of, for example, ten frequency bands or  20
extending parallel to each other in succession components into which the
input signal is divided       and respectively corresponding to said
detect- by the multiband band-pass filter circuit 2, the       ed signal
levels of the divided frequency bands arithmetic operating circuits 10A to
101 calculate     (B1 to B10) and said signal levels which are the levels
of nine frequency components or bands       determined for the frequency
bands situated corresponding to frequencies interspersed between   25
between said divided frequency bands (B1 to the ten frequency bands divided
by the filter circuit  B10). 2. Therefore, the levels of a total of
nineteen dif- ferent frequency components or bands can be dis-   3. A
spectrum analyser according to claim 2, in played. By reason of the display
of the levels of      which said display means includes liquid cry- such a
relatively large number of frequency bands,  30  stal display means (7) and
drive means (6) the frequency characteristic of the input signal can
therefor responsive to said detected and deter- be readily and continuously
recognized and such        mined signal levels for causing said liquid cry-
frequency characteristic can be finely adjusted.       stal display means
(7) to define the corre- Moreover, since the increase in the number of
sponding bar graphs. frequency bands having their levels displayed is  35
achieved without a corresponding increase in the   4. A spectrum  analyser
according to claim  1, number of band-pass filters included in the filter
claim 2 or claim 3, in which said means for circuit 2, the size and
complexity of the circuit      determining said signal levels of the
frequency arrangement, and hence the cost thereof, are not       bands
situated between said divided frequency unduly increased. Further, since
the calculated lev-  40  bands adjacent thereto include arithmetic op- els
are determined from the levels of the adjacent     erating means (10A to
101) for calculating the frequency components or bands, the continuity of
respective signal levels. the resulting frequency characteristic appearing
on the display device 7 is maintained. Furthermore,   5. A spectrum
analyser according to claim 4, in the frequency characteristic can be more
readily  45   which said means (2) for dividing the input recognized than
in those cases where the number        signal includes a plurality of
band-pass filters of band-pass filters included in the filter circuit 2 is
(2A to 2J) having respective pass bands cor- increased to enable the levels
of an increased         responding to said divided frequency bands number
of frequency bands to be displayed.             (B1 to B10) and to which
said input signal is 50      supplied, said detecting means includes level
Claims                                                 detectors (3A to 3J)
respectively connected to outputs of said band-pass filters (2A to 2J) for
1. A spectrum analyser comprising:                     providing
corresponding detected outputs, ana- means (2) for dividing an input signal
into    log-to-digital converters (4A to 4J) for convert- a plurality of
frequency bands (B1 to B10);  55    ing said detected outputs to
corresponding means (3A to 3J) for detecting the respec-      digital
signals, and decoders (5A to 5J) receiv- tive signal levels of said
frequency bands (B1     ing respective ones of said digital signals and to
B10) into which the input signal is divided;    providing corresponding
level-indicating val- 6    ues, and wherein said arithmetic operating
sprechenden graphischen Balken zu bestim- means (10A to 101) are operative
to calculate      men. 



said signal levels of the frequency bands situ- ated between said divided
frequency bands       4. Spektralanalysator nach Anspruch 1, 2 oder 3, (B1
to B10) adjacent thereto from said level-   5  bei dem die Mittel zur
Bestimmung der Signal- indicating values corresponding to said adja-
pegel der Frequenzbander, die zwischen den cent divided frequency bands.
geteilten FrequenzbIndem  benachbart dazu liegen, arithmetische
Berechnungsmittel (10A 6. A spectrum analyser according to claim 5, in
bis 101) aufweisen, um die entsprechenden Si- which said arithmetic
operating means (10A to  10  gnalpegel zu berechnen. 101) are operative to
calculate said signal level of each of said frequency bands situated be-
5. Spektralanalysator nach Anspruch 4, bei dem tween said divided frequency
bands (B1 to          die Mittel (2) zur Teilung des Eingangssignals B10)
as the mean value of said level-indicating    eine Vielzahl von
Bandpa~filtem (2A bis 2J) values corresponding to the divided frequency
15  autweisen, die entsprechende Bandpasse ha- bands adjacent thereto.
ben, die den geteilten Frequenzbandem (B1 bis B10) entsprechen und die mit
dem Ein- Patentanspruche                                        gangssignal
beliefert werden, wobei die Ermitt- lungsmittel Pegeldetektoren (3A bis 3J)
aufwei- 1. Spektralanalysator, der aufweist:          20       sen, die
jeweils mit den Ausgangen der Band- Mittel (2) zum  Teilen eines
Eingangssi-        paefilter (2A bis 2J) verbunden sind, um ent- gnals in
eine Vielzahl von Frequenzbandern         sprechende ermittelte
Ausgangssignale vorzu- (B1 bis B10);
sehen, weiter Analog-Digital-Konverter (4A bis Mittel (3A bis 3J) zum
Ermitteln der jewei-     4J) aufweisen, um die ermittelten Ausgangssi-
ligen Signalpegel der Frequenzbander (B1 bis  25   gnale in entsprechende
digitale Signale umzu- B10), in die das Eingangssignal geteilt ist; und
wandeln, und Decodierer (5A bis 5J), die das Anzeigemittel (7) zum Anzeigen
der ermit-      jeweilige Signal der digitalen Signale empfan- telten
Signalpegel der geteilten Frequenzban-      gen und entsprechende
pegelanzeigende Wer- der (B1 bis B10);                                  te
vorsehen, und wobei die arithmetischen Be- gakennzeichnet durch:
30       rechnungsmittel (1OA bis 101) die Signalpegel Mittel (10A bis 101)
zum Bestimmen von          der Frequenzbander, die zwischen den geteil-
Signalpegeln der Frequenzbander, die zwi-          ten Frequenzbandern (B1
bis Bi0) benachbart schen den benachbarten geteilten Frequenz-         dazu
liegen, aus den pegelanzeigenden Wer- bandem (B1 bis Bi0) liegen, aus den
Signal-        ten berechnen k6nnen, die den benachbarten pegeln der
geteilten Frequezbander (B1 bis  35     geteilten Frequenzbandern
entsprechen. B1O), die einander benachbart sind; und Anzeigemittel (7), die
auch die Signalpegel  6. Spektralanalysator nach Anspruch 5, bei dem
anzeigen, die fOr die Frequenzbander be-           die arithmetischen
Berechnungsmittel (10A bis stimmt sind, die zwischen den geteilten Fre-
101) den Signalpegel jedes der Frequenzban- quenzbandern benachbart dazu
liegen.       40      der, die zwischen den geteilten Frequenzbln- dern (B1
bis B10) liegen, als den Mittelwert 2. Spektralanalysator nach Anspruch 1,
bei dem         der pegelanzeigenden Werte berechnen kon- die Anzeigemittel
(7) Mittel (11 bis 119) aufwei-  nen, die den dazu benachbarten geteilten
Fre- sen, die eine Menge von graphischen Balken         quenzbandern
entsprechen. bestimmen, die sich parallel zueinander der  45 Reihe nach
erstrecken und jeweils den ermit-    Revendlcatlons telten Signalpegeln der
geteilten Frequenzban- der (B1 bis Bi0) und den Signalpegeln ent-      1.
Analyseur de spectre comprenant: sprechen, die fOr die Frequenzbander be-
un dispositif (2) pour diviser un signal stimmt sind, die zwischen den
geteilten Fre-  5o   d'entree en une pluralite de bandes de fre-
quenzbandern (B1 bis B1O) liegen.                  quence (B1 a B10); un
dispositif (3A a 3J) pour detecter les 3. Spektralanalysator nach Anspruch
2, bei dem         niveaux des signaux respectifs desdites ban- die
Anzeigemittel eine Flltssigkristallanzeige-    des de frequence (B1 a B10)
dans lequel le einrichtung (7) und Treibermittel (6) dafUr auf-  55  signal
d'entree est divise; et weisen, die auf die ermittelten und bestimmten
un dispositif d'affichage (7) pour afficher Signalpegel antworten, um die
FlUssigkristall-     lesdits niveaux de signaux detectes des ban-
anzeigeeinrichtung (7) zu veranlassen, die ent-    des de frdquence
divisees (B1 a B10); 7    13                 EP 0 343 906 B1
14    1II qi IIIuIII  /lXfa caracterise par:
convertir lesdits signaux de sortie detectes des dispositifs (10A & 101)
pour determi-        correspondant aux signaux numeriques, et des 



ner, a partir des niveaux des signaux ddtect~s      decodeurs (5A a 5J)
recevant un desdits si- des bandes de frequence divisees (B1 & B10)
gnaux numdriques respectifs at fournissant des quil sont voisines les unes
des autres, des   5     valeurs indicatrices des niveaux correspon- niveaux
des signaux des bandes de frequence         dants, et dans lesquols lesdits
dispositifs situeos entre lesdites bandes de frequence
d'operations arithmetiques (1 OA a 101) sont divisees voisines (B1 & B10);
et                    fonctionnels pour calculor lesdits niveaux des le
dispositif d'affichage (7) affichant aussi    signaux des bandes de
frequence situ6es on- les niveaux des signaux qui sont determines   10
tre lesdites bandes de frequence divisees (Bi pour lesdites bandes de
frequences situ~es          a B1i0) voisines de cellos-cl A partir desdites
entre lesdites bandes de frequence divisees         valeurs indicatrices
des niveaux correspon- voisines de celles-ci.
dants auxdites bandes de fr~quence divisees voisines. 2. Analyseur de
spectre selon la revendication 1,  15 dans lequel ledit dispositif de
visualisation (7)  6. Analyseur de spectre selon la revendication 5,
comprend des dispositifs (11 a 119), definissant    dans loquel lesdits
dispositifs d'operations un reseau d'histogrammes s'Otendant parall&-
arithmdtiques (10A & 101) sont fonctionnels lement les uns aux autres
successivement et         pour calculer ledit niveau du signal de chacune
correspondant respectivement auxdits niveaux   20   desdites bandes de
frequence situdes entre de signaux ddtectds des bandes de frequence
lesdites bandes de frequence divisees (B1 a divisdes (B1 a B10) et lesdits
niveaux de si-        B10) comme la valeur moyenne desdites va- gnaux qui
sont ddtermin6s pour les bandes de        lours indicatrices des niveaux
correspondant frdquence situeos entre lesdites bandes de           aux
bandes de frequence divis~es voisines de frequence divisdes (Bi a B10).
25       celles-ci. 3. Analyseur de spectre selon la revendication 2, dans
loquel ledit dispositif comprend des dis- positifs d'affichage & cristaux
liquides (7) 0t un dispositif de commande (6) de coux-ci sonsi-  so bles
auxdits niveaux de signaux detect6s et d~termin~s pour que ledit dispositif
a cristaux liquides (7) definisse les histogrammes corres- pondants. 3S 4.
Analyseur de spectre selon la revendication 1, revendication 2 ou la
rovendication 3, dans loquel ledit dispositif pour d6terminer lesdits
niveaux des signaux desdites bandes de fre- Vy   quence situeos entre
lesdites bandes de fre-  40 quence divisdes voisines de cellos-ci com-
prend des dispositifs d'operations arithmeti- ques (1 OA & 101) pour
calculer les niveaux des signaux respectifs. 45 5. Analyseur de spectre
selon la revendication 4, dans lequel ledit dispositif (2) pour diviser le
signal d'entrde comprend une pluralite de fil- tres passe-bande (2A & 2J)
ayant des bandes passantes respectives correspondant auxdites   50 bandes
de frequence divisees (B1 a B10) at auxquelles ledit signal d'entr6e est
applique, ledit dispositif de detection comprend des d4- tecteurs de niveau
(3A & 3J) reli6s respective- mont aux signaux de sortie desdits filtres
pas-  55 se-bande (2A a 2J) pour fournir les signaux de sortie d6tectes
correspondant, des convertis- seurs analogiques-numeriques (4A & 4J) pour 8


