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1. ActivePrompts

ActivePromptsarea new technology from Rhetorical, de-
signedto offer a quicker andcheaperalternative to using
voice talentsand recording studiosfor the creationof an
application-specificprompt library.

Mostspeechuserinterfacesoptimizethequalityof their
speechoutputby usingpre-recordedprompts. In theseap-
plications,TTSis oftenconsideredtobeafall-back technol-
ogyto generatespeechfor thevariablecontent of messages.
Although pre-recorded promptsoptimizethequality of the
staticpartof messages,they areexpensiveto create,depend
on the availability of a speaker andrecording studio,and
canbedifficult to combine with TTS.

As an alternative to pre-recorded prompts, Rhetorical
Systemshasdevelopedthetechnology to createpromptsby
usingtherVoiceTTS engine.This technology exploits the
factthatrVoicecontainsa largeunit selectiondatabase,that
canbeusedto synthesizea large numberof alternativever-
sionsof a samesentence.Given an appropriateinterface
to rVoice, it is generally possibleto find the sequenceof
speechunits that resultin syntheticspeechthatcanpassas
a pre-recordedprompt.

We coinedthe name ’Acti vePrompt’ for prompts that
arecreatedfrom therVoicespeechunit database.They are
differentfromrecordedpromptsin thewaythey canbeused
in the application. Insteadof being a speechfile, that is
concatenatedwith speechthat is synthesized,they canbe
storedasasequenceof speechunit identifiersthatshouldbe
usedto synthesizea particular text in aparticularcontext.

2. Pros and cons of ActivePrompts

ActivePromptshavemany advantagesover normalpre-recorded
prompts,including:

� ActivePromptsare quick and easyto produce,and
don’t requireany useof voicetalentsor recordingstu-
dios.

� ActivePromptscanbejoinedseamlesswith otherAc-
tivePromptsandTTS,eliminatingthejarringconcate-

nationeffectsoftenfound whenjoining pre-recorded
prompts.

� UsingActivePromptsandTTS ensuresa single,con-
sistentvoiceis usedthroughout theapplication. New
ActivePrompts can be addedto an existing deploy-
ment with the assurancethat the voice quality will
perfectly matchtheexistingActivePromptsandTTS.

A disadvantageof ActivePromptsis thatthey haveto be
createdwithin thelimitationsof thespeechdatabasethatis
usedby the TTS engine. In practice, this meansthat the
speakingstyleof thepromptsmustbesimilar to thespeak-
ing styleusedin theTTS database- which is probably suf-
ficient for mostapplications.

3. Creating ActivePrompts

ActivePromptsarecreatedin rVoiceStudio,whichisagraph-
ical userinterfacethatsupports themanagementof Active-
Prompts,domain-specificabbreviationtablesandpronunci-
ationlexicons.

Theacousticeditorof rVoiceStudio,depictedin Fig. 1,
is theinterfaceto aninteractiveunit selectionalgorithm [1]
thatis running ontheTTSserver. Thisuserinterfaceallows
adeveloperto describewhatis wrongaboutthesynthesized
utterance,byselectingwords/phonesthatsoundbad,andby
settingbiasvaluesfor the dur/f0 of theseselectedphones.
This informationis translatedto low level parametersthat
drive two extensionsto thebasicunit selectionalgorithm.

A first extension is a biaspruning step,that is able to
removerejectedspeechunits,or fix acceptedunits,for each
target speechunit in the utterance. A secondextensionis
formedby asetof biascostfunctions, thatessentiallyallow
theunit selectionalgorithm to take a badexample asa ref-
erence,penalize units that are”worse” thanthe reference,
andrewardunitsthatare”better” thanthereference.

Fig. 2 shows an example, wherethe word ’not’ in the
sentence’somebody is not available’ is beingmodifiedby
interactive unit selection.Only thespeechunits that make
up theword ’not’ will change.

Whenthedeveloperis satisfiedwith theresult,any con-
tinuoussequence of wordsin the sentencecanbe selected



Fig. 1. Acoustic editor.

Somebody is

pau s ah m b ax d iy ih z n aa dx ax v ey l ax b

  new 
 search

freeze 
selection

freeze 
selection

.

.

.
.
.

.
.
.

.

  rejected sequence 
   of speech units

  alternative sequence 
of speech units

ax l pau

notavailable

Fig. 2. Creating ActivePrompts - sculpt the word ’not’.

to createtheActivePrompt. A numberof prompt properties
haveto bespecifiedbeforetheprompt is savedto file. These
propertiescontrol theinsertionof promptsin TTS.

4. Using ActivePrompts

TheActivePromptsarestoredasspecialinstructions to the
text-to-speechengine in a project file. The project file is
loadedinto theserver, and,whenactivated,tells therVoice
server how to recreate thatprompt soit soundsexactly like
it soundedwhenfirst createdwithin rVoiceStudio.

Thereareessentially2 waysof invoking ActivePrompts
in synthesis. Thefirst way is by specifyingthenameof the
prompt in an XML tag. In this case,rVoice will replace
theXML tagwith thetext storedin theActivePrompt,and
usethesequenceof unitsspecifiedby theActivePrompt to
synthesizethispartof thesentence.

A secondway to useActivePrompts is by giving them
the ’automatic insertion’ property. For this typeof Active-
Prompts, rVoicewill scanthe input text for matchesin the
ActivePromptlibrary. If amatchis found, theActivePrompt
is automatically usedinsteadof default synthesis.

Any text thatsurroundsaprompt will besynthesizedby
pureTTS, asdepictedin Fig. 3. This exampleshows how
TTS (’John Smith’) is combinedwith anActivePrompt (’is
not available’) during unit selection,to createthesentence

John Smith 
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Fig. 3. Integrating ActivePrompts in TTS.

’JohnSmithis notavailable’.

5. Current work

We are focusing our current researchwork on improving
theacousticeditor interface,andthe interactive unit selec-
tion algorithmthatunderlies thecreationof ActivePrompts.
Subjectsof investigation are:

� How can we provide better feedback to the devel-
oper? Although thenumber of possibleversionswe
cancreatefor anutteranceis astronomicallylarge,we
don’t have an unlimited freedom to manipulate the
prosody of a sentence.It shouldbemadeclearto the
developerwherethelimitations of thesystemlie.

� How canweaddmoreintuitive,high-level control pa-
rametersto theacousticeditor?Insteadof specifying
dur/f0 biaseson a phone-by-phone basiswe want to
do thingslike: put thefocuson a certainword in the
sentence,add/remove accentfrom a syllable,addin-
tonationrise,addfall.

� Canwe do example driven sculpting?Theideais to
derivesculptingparametersfromaligningrVoicesyn-
thesiswith speechrecordedfrom the developer. An
acousticanalysisof thetarget speechsignalprovides
thebiassettingsfor thealgorithm.

� Is it usefulto integrateDSPto manipulatethespeech
signal,andusethis in anActivePrompt?For thispur-
posethe interfacecanbe extended with a displayof
the speechsignal,the f0 trackandthe phonetic seg-
mentation.
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