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PCT/ 1 B97/ 00048 Dictation system The
invention relates to a dictation system conprising a hand held dictation
device for storing a speech signal in nenory neans, the device conprising
data conpressi gpogm,s.f]geans for data conpressing the speech si Galmmbitiousd
~data conpressed speech signal, storing neans for storing the data
conpressed speech signal in the nenory means! to a hand held 5 dictation
device, a transcrjption device and to a renovable solid state nenory unit
for Use in. DIiGRHONAYSET i on system A dictation systemas defined in the
openi ng paragraph is well known in the art. 10 Dat a
conpression nay be realized in prior art dictation.systens. by discarding
the silence periods normally present in the speech signal. Further, one may
store an I ndication signal indicating the length of the silence period
and its location in the speech

The invention relates to a dictation system, comprising a hand held dictation
device for storing a speech signal in memory means, the device comprising data compression
means for data compressing the speech signal into a data compressed speech signal, storing
means for storing the data compressed speech signal in the memory means, to a hand held

S dictation device, -a transcription device and to a removable solid state memory unit for use in
the dictation system. A dictation system as defined in the opening paragraph is well known in
the art.

10 Data compression may be realized in prior art dictation systems by discarding
. the silence periods normally present in the speech signal. Further, one may store an
indication signal indicating the length of the silence period and its location in the speech
signal. Upon transcription, a replica of the speech signal can be regenerated by inserting
silence periods of the same length at the indicated positions in the compressed speech signal.
15

The invention aims at providing an improved dictation system. The dictation
system in accordance with the invention is characterized in that the data compression means
are adapted to carry out a data compression step on the speech signal in one of at least two

20 different data compression modes, the at least two different data compression modes resulting
in different data compression ratios when applied to the same speech signal, the said at least
two different data compression modes being selectable by a user, the data compression means
being further adapted to create data files comprising portions of the data compressed speech
signal, the data files comprising a header portion, the data compression means being also

25 adapted to generate an identifier signal identifying the data compression mode selected and
being adapted to store said identifier signal in said header portion. The invention is based on
the following recognition. The memory capacity of memories included in dictation
apparatuses is limited. Preferably, an increased number of dictations should be stored in a



signal. Upon transcription, a replica of the speech signal can. be
regenerated by inserting silence periods of the sane length at the

i ndi-cated positions in the conpressed speech signal. 15

The invention ains at providing an inproved dictation system The dictation
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stored in the memory, he will select the data compression mode giving a higher data
compression ratio. If the user prefers a higher quality of reproduction, he will choose the
data compression mode giving a lower data compression ratio.
The subclaims define preferred embodiments of the dictation system, the hand

15 held dictation device, a transcription device and the removable solid state memory unit.

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described in the following figure description, in
20 which _
figure 1 shows an embodiment of the hand held dictation device,
figure 2 shows an embodiment of the memory card for use in the hand held
dictation device, '
| figure 3 shows the circuit diagram in the hénd held dictation device,
25 figure 4 shows the sequence of signal blocks generated by the processor in the
hand held dictation device, and |
figure 5 shows an embodiment of a transcription apparatus, either in table top,
or in PC form.

30
| Figure 1 shows a front view of a handheld dictation device 1 provided with an
on/off switch 2 Jocated on the side of the housing of the device. At the bottom of the housing
a battery compartment 3 (not shown) is provided that can be rgachéd at the back of the
housing. A sliding switch 4 is provided on the front face of the housing for switching the



conpression techni ques. Mire specifically, |ossy conpression techni ques

result in |arge data conpression ratios. Larger data reduction ratios,
.however, may lead to a decrease in quality 5 of the retrieved signal upon
dat a expansion. In accordance with the invention, a dictation system
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di ctati ont e circuit diagramin
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| - memory. The electrical terminais 22 can be such that they enable an electrical cooperation
15 with the internationally standardized PCMCIA interface of a PC.

Figure 3 shows the electrical construction of the device 1 and its cooperation
with the memory card 15. The device 1 cbmprises -a digital signal processor 30, having a
digital input/output 32 coupled to terminals 34 that are electrically coupled to the terminals
22 of the memory card 15, when positioned in the slot 16. The microphone 13 is coupled to

20 an analog input 36 of the processor 30, if required via an amplifier 38. The processor 30
further comprises an analog output 40 which is coupled to the loudspeaker 18 via an
amplifier 42. The various knobs and buttons, denoted in figure 3 by the reference numeral 44
are coupled to control inputs 46 of the processor 30. Further, a control output 48 of the
processor 30 is coupled to a display control unit SO for controlling the display of information

25 on the display 12.

The user places the memory card 15 into the slot 16 of the device 1 until the
terminals 22 of the memory card 15 come into contact with electrical terminals 34 provided
in the slot of the device 1. The memory card is now in electrical and mechanical contact with
the device 1. ‘ | |

30 The processor 30 is capable of receiving the analdg speech signals via the input
36 and to A/D convert the speech signal into a digital speech signal. Further, upon selection
by the user, the processor 30 is capable of carrying out one of at least two different data
compression steps on the digital speech signal. S.uppose, the processor 30 is capable of

- carrying out two dala_compressioh steps on the speech signal. Each compression step carried



Figure 1 shows a front view of a handheld dictation device 1 provided with
an - on/off switch 2 located on the side of the housing of the device.
At the bottom of the housing a battery conpartnent 3 (not shown) is
provi ded that can be reached at the.back of the housi ng. A sliding

switch 4 is provided on the front face of the housing for switching the
WO 97/ 29578 WO 97/29578 PCT/IB97

PCT/ 1 B97/ 00048 device in'the various 3| ctati on nodes. The device is

Dutton 6 1 oy BEFBR shieet bl iRt in ool Romplsiyde firf Pc'ask i |

t he | NSERT buieps cam tenish thel farmnofJossiess henﬂéhﬁilestepst Tbis. méne tlmmbdlata]xﬁ)hintaallyhe
recor di ng de swi.tch, . The t.ch,11° e sen5|t|V|t switch. devi,c
o Ut novestand s riginal Spebe! el in bE SHNCrepTe i b, FAhe e
i nf or mat i on of @ Yskkidis @t cthreRionOfethod mmw p@alchbecddmgnmwed by AEHffmdrhe

>

dictation the recor di ng t| ne |eft, .the recqrding node, the nunbey of
di ct at i or¥s, eaeoading carried out on the output/signal PBBﬁdWMWW% A% samapression, o
prowdedln @rﬁ,ds@hloss Gbd I QA1 AR6wRh t he
si de of the‘%'gum ng%sgsgr 3 )f %gﬁpﬁgpéog}ihde |ér?a% e tlcl)p ace of

the device figran aubamllnglfal)ﬁéfn@syﬂdamen%}mrdmg systems. ln lossy compressionry car d
15,15 205 e o S s, TP bk Bl o AL o 0 2
solid S legpansior, 1D replizd of theariginal pestiasignaltsrecyveréd. Clemthegnfohnam that RJek
Chat tholP oMb ePP-Ht FTRIPFIOR, a5 B BPhE, ie "Batica g b HRESh FEw A PE AR Py
st andar di ze@fmﬁg tHef same a@fth@oﬁﬁnal speech signal. F| gure 3 shows the
el ectrical construction of the_device | and its cooperation
The processor 30 may be capable of carrying out a lossless data compression
step on the speech signal and a lossy data compression step, as the two different data
compression steps that can be realized by the processor 30. As an alternative, the processor
15 - 30 can carry out two different lossless data compression steps resulting in different data
| compression ratios. As again another alternative, the processor 30 may be capable of
carrying out two different lossless data compression steps on the speech signal, resulting in
two different data compression ratios. As an example of the last possibility: the processor 30
could be provided with a simple subband encoder as applied in DCC. The subband encoder
20 canbe simple as less subbands are required for encoding the speech signal. Less subbands
are required, eg. 5 instead of the 32 in the DCC subband encoder, as the bandwidth of the
speech signal is much smaller than a wideband audio signal. Different compression ratios can
be obtained with the simplified subband encoder by changing the bitpool for the bitallocation
step in the simplified subband encoder. Reference is made in this respect to the documents
25 (1), (2), (32) and (3b) in the list of documents that can be found at the end of this
description.
When the user wants to record a speech message into the device, he depresses
the LETTER button 6, which indicates that the user wants to store a speech message.
Further; the user can actuate the MODE button 7 in order to select various modes, such as
30 whether the speech message should have 2 (high) priority, or whether the speech message
should be protected from overwriting. Subsequently the user selects a recording mode by
actuating the button 10. Selecting the recording mode means that the user selects a data
' compression mode. If the user wants a relatively good quality recording, he/she chooses the

* data compression mode resulting in the lowest data compression ratio. As a result, a larger



with the nenory card 15. The device 1 conprises a digital signal processor
30, having a digital input/output 32 coupled to termnals 34 that are
electrically coupled to the term nals 22 of the nmenory card 15, when
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subsequently stored in the memory 20 on the memory card 15. |
It should be noted here, that the processor 30 could generate signal blocks as
15 long as'required to store the information of exactly one speech message in. The processor 30
may also be adapted to generate signal blocks of fixed length, and that the data compressed -
information of a speech message is stored in a plurality of subsequent signal blocks generated
by the processor 30.
If the user wants to the speech message stored in the memory 20, the processor
20 30is capablé of retrieving the data compressed information from the memory 20 and carry
out a data expansion step on the data compressed information stored in the memory. It will
be clear that the data expansion step will be the inverse of the data compression step carried
out during dictation. The data expansion step to be carried out in the processor 30 will be
further explained hereafter, with respect to an embodiment of a transcription apparatus, as -
25 shown in figure 5. After having obtained a replica of the speech signal, this spee_ch signal is
D/A converted in the processor and supplied to the output 40, for reproduction by the
loudspeaker 18.
For transcription of the speech messages stored in the memory 20 on the
memory card 15, the memory card 15 is withdrawn from the device 1 and inserted in a table
30 top transcription apparatus 50, see figure 5. The transcription apparatus 52 comprises a
digital signal processor 53, having a digital input 54 coupled to terminals 56 that are
electrically coupled to the terminals 22 of the memory card 15, when positioned in a slot (not
shown) provided in the apparatus 52. A loudspeaker 58 is coupled to an analog output 60 of

the processor 33, via an amplifier 62. The processor 53 further comprises a control output 64



steps can be.in the formof |ossless conpression steps. This neans that no

data is actually | ost and the original speech signal can be fully
recovered upon data expansion. One exanple of a | ossless data
conpression nethod is |inear predictive coding followed by a Huffman 5
encodi ng carrjed out on the output signal of the linear pre der.
Dat a conpresgwgﬁ can al so be lossy. Onegsuch | ossy data toM on
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step in the $logksand cagries B 2ata-expansion stmﬂbmee tOSthFramnﬁﬁr signal. Aea pesult, 2
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can be found he en escrl pti on. When

the user wants to recdhe pecssserdd isfucthercapable of DAA converteg nmrep!wproémgual
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: The typist can type in the speech message reproduced via the loudspeaker using
the keyboard 70, so as to obtain a typed version of the speech message.
In another embodiment of the transcription apparatus 52, when realized in the
form of a personal computer, having a sufficiently large membry capacity, the apparatus may
be provided with a speech recognition algorithm which enables the apparatus to generate a
25 character file from the speech signal as a result of such speech recognition step. The
character file could be made visible on the display 68, so that the typist can check for errors
by reading the text on the display screen 68 and hearing the speech message via the
loudspeaker 58, and correct those errors using the keyboard 70.
Previously an example of a lossless data compression method has been
30 described, namely: linear predictive coding followed by a Huffman encoding. It will speak
for itself that the processor 53 must be capable of carrying out a corresponding Huffman
- decoding followed by a corresponding linear predictive decoding in order to regenerate the
original Speech signal. '
An example of a lossy data compression step has also been described, namely:



actuating the button 10. Selecting the recording node neans that the user

selects a data conpression node. If the user wants a relatively good
qual tty recordi ng, he/she chooses the data conpressi on node resulting
in the I'owest Gpboysesgoression ratio. As a result. a larger VO
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the information portion IP of that sane signal bl ock. The sequence of
signal blocks is supplied to the digital output 32 of 'the processor 30 and
subsequently stored in the nenory 20 on the nmenory card 15.
It should be noted here, that the processor 30 could generate signal blocks
as 15 long as required to store the informati on of exactly one speech
nmessage in. The processor 30 may al'so be adapted to generate signal
bl ocks of fixed |ength, and that the data conpressed information of a
speech nessage is stored in a plurality of subsequent signal bl ocks
gener at ed by the processor 30.



If the user wants to the speech nessage stored in the nenory 20, the
processor 20 30 is capable of retrieving the data conpressed information

fromthe menory 20 and carry out a data expansion step on the data
conpressed information stored in the nmenory. It wll b‘i&hﬁ@r{w&@at t he
dat a expansi WOEN28¥8wi | | be the inverse of 8the data conpressSion step
carried - out during dictation. The data expansion step to be carried
out in the gr S Sdswi | be further explained hereafter, with
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havi ng a digﬁk i nput 54 coupled to terninals 56 that are

electrically coupled to the termnals 22 of the nmenory card 15, when
positioned in a slot (not shown) provided in the apparatus 52. A

| oudspeaker 58 is coupled to an anal og output 60 of - the processor 53,
via an anplifier 62. The processor 53 further conprlses a control output 64
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which is coupled. to a display control unit 66 for controlling the display
of information on a - display 68. A keyboard 70 is coupled to control

|nputs 72 of the processor 53.



The user places the nenory card 15 into the slot (not shown) of the
transcription apparatus 52 until the termnals 22 of the nenory card 15
tcone into'contact 5 wth electrical terminals 56 provided in the slot of

"the transcription apparatus 52. The menory card is nowin electrical
and nechani.cal woaheag W th the apparatus 5%. PCT/5@/00048
actuyating a ' RETRIEVE' button on the keyboard 70, the information

stored in the nmenory 20 on the nenory card 15 is read out and stored in an_

i nt er nal Chﬂﬂ&wy of the digital signal processor 53. The processor 53
I's capabl e of - carrying out one 10 of at least two different data expansion
steps on the digital information retrieved fromthe menory card. |t
will be clear that the expansion node carried out in the processor 53 is

t he i nverse of the conpression node carried out during the dictation
step in the processor 30. . The processor 53 retrieves the identifier
signal fromthe header portions HDR of the signal bl ocks and carries

out a data expansion s ke A ' LS | ' As.
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processor 53 nust ‘be capabl e of carrying out_ a correspondi ng Huffman

decodi ng fol 1dwed by Dic@Hensysiamianejaimeddn claip dqicharaierized do he fegiomer t o

regener at §st Neans comprise a removable solid state memory unit for storing the data files, the solid state

memory unit being provide with coupling means for mechanically and electrically coupling
the memory unit to the hand held dictation device. '
3. Dictation system as claimed in claim 2, characterized in that the coupling means
are further adapted to m.cchanically and electrically couple the memory unit to a PC.
20 4. Dictation system as claimed in claim 3, characterized in that the coupling means
' are adapted to mechanically and electrically couple the memory unit to an internationally
standardized interface of the PC.

5. Dictation system as claimed in claim 4, characterized in that said interface is a
PCMCIA interface. .
25 6. ~ Dictation system as claimed in anyone of the claims 2 to 5, characterized in that

the solid state memory unit comprise an EEPROM. _

7. Dictation system as claimed in anyone of the claims 2 to 5, characterized in that
the solid state memory unit comprise a Flash erasable memory unit.

8. Dictation system as claimed in anyone of the claims I to 5, characterized in that
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ori gi nal speech signal. An exanple of a |ossy data

conpression step has al so been descri bed, nanely: WO 97/ 29578
7 : PCT/ 1 B97/ 00048 subband coding. It wll speak
for itself that the processor 53 nust be capable of carrying out a
correspondi.ng g’%ﬁ?ﬁsdecodi ng in order to nggenerate a repli PETAHII7DONSS
original speech si gnal . ' Wi | st the present invention
has been desci BSil whrk nénfstp @it compRSeh Badkesp Pattepybodi nents thereof, it is
to be_ understood that these are noF limtative eXanpl es. Thus, vari ous

modi fi cationsS-may becddistatiphsystam as elaimedsia agyone afcthe precerding elpims,icharagierized in
Fur ther .t he ik BE e Botp ol meaiiCark A o karf¥ou § A4 Rmpetdh siep bl e
conbi nati on odpeéchasignabin one dfeat déant thosdiffereptidata compression modS, 8t7le@d B7€ of the said
8 Rel § t eadt l-gacs)f: i%»%e&%ém data compression modes being a lossy data compression mode.
10. Handheld dictation device for use in the system as claimed in anyone of the
preceding claims, the device comprising data combression means for data compressing the
speech signal into a data compressed speech signal, characterized in that the data
compression means are adapted to carry out a data compression step on the speech. signal in
10 one of at least two different data compression modes, the at-least two different data
compression modes resulting in different data compression ratios, the said at least two
different data compression modes beix{g selectable by a user, the data compression means
being further adapted to create data files comprising portions of the data compressed speech
signal, the data files comprising a header portion, the data compression means being also
15 adapted to generate an identifier signal identifying the data compression mode selected and
being adapted to store said identifier signal in said header portion.
1L Handheld dictation device as claimed in claim 10, characterized in that it is
provided with coupling means for mechanically and electrically cooperating with coupling
means of a removable solid state memory unit. _
20 12 ~ Handheld dictation device as claimed in claim 11, characterized in that the

coupling means are in accordance with an internationally standardized interfaqe.

13. Handheld dictation device as claimed in claim 12, characterized in that said
interface is a PCMCIA interface.
14. Handheld dictation device as claimed in anyone of the claims 10 to 13,

25 characterized in that the data compression means are adapted to carry out a data compression
step on the speech signal in one of at least two different data compression modes, at least
one of said at least two different data compression modes being a lossy data compression
mode.
1S. Transcription device for transcribing speech messages, characterized in that it

30 comprises data expansion means adapted to carry out a data expansion step on a data

| compressed speech signal stored in memory means, the said data compressed speech signal
being data compressed in one of at least two different data compression modes, the at least
two different data compression modes resulting in different data compression ratios when
applied to the same speech signal, the data compressed speech signal being stored in the
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A dictation system conprising a hand held dictation device for s"tori_ng a
speech ~ si gmemoiynmeansun gatafiesscomprisingepartiensofthe daa somprassed speesh sigaalothe
nmeans_for data | chdis ch Sl R : f .
speech si gnal das'% 8¥#W@§§égﬁor paﬁglf’ol?i%a?#e'dgg{'gﬂ? gtgsfse ’stgéegfé ifier
signal in the sipwbidentifydnpsthe dataraaipeessipednade stleeted diving daia tampressimgethe ispeech

S gnal 1 one Skt 3arekpgion il BrRE AR S EYE M ditts SEFRGo header
| east’ two disf f?c_irﬁ&is fdtbRing adaped P E&TPH o oriElstas 1dagixwo! differentexParsion’ hodes batthe
conpresston adaltg 20&“9%‘&3 Ll)lﬁjolrlggtit}n%u}rgf insglrer%les in response to the identifier signal.so as to
obtain a replica of the speech signal.
16. Transcription device as claimed in claim 15, characterized in that the memory |
means is in the form of a removable solid state memory unit and that the transcription device
10 is provided with coupling means for meéhanically and electrically cooperating with coupling
means of the solid state memory unit, '
17. Transcription device as claimed in claim 16, characterized in that the coupling
means are in accordance with an internationally standardized interface.
18. Transcription device as claimed in claim 17, characterized in that said interfaée
15 is a PCMCIA interface.
19. Removable solid state memory unit, comprising a data compressed speech
signal, the said data compressed speech signal being data compressed in one of at least two
different data compression modes, the at least two different data compression modes resulting
in different data compression ratios when applied to the same speech signal, the data
20 compressed speech signal being stored in the memory unit in data files comprising portions
of the data compressed speech signal, the data files comprising a header portion in which an
identifier signal is stored, the identifier signal identifying the data compression mode selected
during data compressing the speech signal.
20. Solid state memory unit as claimed in claim 19, characterized in that it is
- 25 provided with coupling means for mechanically and electrically coupling the memory unit to
a PC.
21. Solid state memory unit as claimed in claim 20, characterized in that the
coupling means are adapted to mechanically and electrically couple the memory unit to an
internationally standardized interface of the PC. |
30 22. Solid state memory unit as claimed in claim 21, characterized in that said
interface is a PCMCIA interface.
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15. Transcription device for transcribing speech nmessages,
characterized in that it 30 conprises. data expansion neans adapted to
carry out’ a data expansion step on a data - conpressed speech signa
stored.in menowpoiReAe, the said data conpressed speech si gnapcTasy7/odees Ng
data conpressed in one of at least two different data conpression nodes,
the-at | east two different data conpression nodes resulting in

di fferent data conpression ratios when %Iébplied to the same speech
signal, the data conpressed speech signal being stored in the

WD 97/ 29578 11
PCT/1B97/ 00048 menory neans in data files conprising portions of the
dat a conpressed speech signal, the data files conprising a header

portion in which an identifier signal is stored, the identifier
signal-identifying the data conpression node sel ected during data

conpressi ng the speech signal, the data expansi on neans bei ng adapt ed
to retrieve the identifier signal fromheader 5 portions and bei ng adapted
to carry out one of | €ast Two diTterent expansi on nodes on e dat a
conpressed informatilon stored in the files in response to the identifier
signal so as to obtain a replica o éﬁeech si gnal . 16.
Transcription devicd as d | ai mt® aracterized in tHHat the
menory “neans i q i@8+he fgrm off a rempvabl e solid state mendry unit and
that the transcription deyi ifs prewsteed with coupling nmeaps for
mechani cally and el gctric IIIE’U" ng . §hegoupling medns of the
solid state nenory ynit. piscri-ption device 4s cl ai ned
in claim16, charactlerige he fjcoupl §fng means are in
accordance with an ijnter t ardadi~2ed i nterface. 18. _
Transcription devicg as g-al ‘d inclaiml7 ~gparacterized in thhat said
interface 15 is a HCMCI Ag 5
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19. Renovabl e solid state nenory unit, conpri splong aopd‘)ata co ressed
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(57) Abstract

. 1

A dictation system is disclosed comprising a hand-held dictation device- \ % 15 1
(1) for storing a speech signal in memory means (15, 20), the device comprising
data compression means (30) for data compressing the speech signal into
a data compressed speech signal and storing means for storing the data
compressed speech signal in the memory means. The data compression means 172
(30) are adapied 1o carry out a data compression step on the speech signa) . N
in one of st least two different data compression modes, the at least two
different data compression modes resulting in different data compression ratios
"when applied to the same speech signal, the said at Jeast two different data
compression modes being selectable by a user. The data compression means
{30) are further adapted to create data files (By) comprising portions of the data
compressed speech signal, the data files comprising 2 header postion (HDR),
the data compression means being also adapted to generate an identifier signal
identifying the data compression mode selected and being adapted to store said
identifier signal in said header portion.




