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F.°f the purposes of automatic speech recognition, the quasi-continuous 

Signal has “’ be Split up into fragments correlated with linguistic units such as 

:V0;ds,lmorphs 01'_ phones. Various considerations of intended applications, 

‘I'° “° 0g1cal fea5ibrlny as well as the theoretical approach decide what these 

2_emenlts are and how they are discovered, in particular systems. Phoneti- 

o‘f’f“äie *gggeläs and acoustmans are divided on the subject of segmentability 
. (1981) aid Ha ISr:gnalbinto succeswe phonetic entities. Studdert-Kennedy 

mentation is onl mar ferg (1982), for instance, maintain that phonetic seg- 

tion and that the, per 0rmed at the_level of perception and human recogni- 

ignores the Unshazcoglls“c ?Peech Signal is not segmentable. Such assertion 

(1967) showin th te; iieV'de'i“? P'°ducedi e-s- by Pant (1964) and Reddy 
dynamic spect%o ? °Ä_ the Original waveform and its transformation into it 

the time axis at %vii'mh lsplay unm15takeable points, or brief moments, along 

points, or m,omentlsc csoorrrill (tlUite defimte Changes take place and that these 

phone-related segments‚ a e alm°5t Perfectly With boundarres between 

w£c;yitärrlrsii32303°;nbd9310ped in the Acoustic Phonetics Research Unit 

including an A-to—D can °f 63 analogue band-pass filters, an interface 

minicomputer This s Onverter‚ and a Very primitive 8-K-byte, 8-bit-word 

8rams to be made Fystem enables four different kinds Of digital SP°°“°‘ 

contiguous frequenc 0; ea;h sPec“°gfam‚ the signal level is averaged in 4 

being 320 Hz up to 3ä6031I—11 s w“h a 3'barld overlap the effective bandwidth 

in 60 analysis channels Thz and Progressive larger up to 8310 Hz, resulting 

ms. (1) The basic s ect. e w“.ith_°i the non-overlapping time windows is 23 

ey cell above a pr£se1 reg;am Indicates the Signal level in each time-frequen- 

Spectrogram Shows thzcctl?ff threshold in units of 0.6 dB. (2) The differential 

the levels in successive ‘“ erence‚ “‘ Positive or negative numbers, between 

gram only indicates th ce s m each ehannel‚ (3) The difference sign Spectr0‘ 

binary sp‘"°“°gram s'e Sign Ofthe difference calculamd for(2). Finally‚(4)‚ a 

dYnamically varied tftliä ‘;Vhether or not the level in each cell exceed$ a 

obtaining binary specirogm?nd level. TCChnical details Of the method (if 
ned in Kubzdela (1980) T 5 With the MERA-303 minicomputer are obtai- 

- ' he segmentanon i t h _ here 
ptoposed |; based on type-3 s n 0 p one length elements _ 

Fig. 1. A light Sign Stand f Pectrograms, an example of which appearS m 
s or a minus and a heavy sign for a plus, While 
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Figure 1. A differential sign spectrogram of the word (sö'gedii/ with automatic segmentation. 

“nmarked dot indicates defaults corresponding to below-threshold cells. 

N0te that some of the columns in Fig. 1 contain only minusses or only 

plusses, e.g. column 016, 034, 036, others contain only minusses in the lower 

frequencies and only plusses in the higher frequenccs, or Vice versa, e.g.046, 

048, While still others are irregular, e.g. 012, 060, etc. in that they consmt of 

more than two same-sign vertical sequences. Basically, segmental bounda- 

fies are assumed to occur in columns with one same-sign vertical sequence 

and, in specific cases, in columns with two same-sign sequences. The formal 

d€finitions of the boundaries are as follows: _ 

We denote c(k) -- number of same-sign vertical sequences in the k-th 

°°lumn; Z(k) —- sign of the highest-frequency vertical_same-mgn sequence; 

Zik) equals 0 for a negative sequenc<e and 1 for a posrttve sequence. 

A“ A boundary appears in the k-th column if 

°(k) = 1.1 cik+l) ‚£ lv[c(k +1) = i„z(k+i) # z(k)]}. 
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A BB boundary appears in the k-th and the (k+l)-th column if c(k) = c(k+l) = lAz(k) = z(k+l)A{ c(k+2) #: „c(k+2) = lAz(k+2) =l= z(k)] }. 
A C boundary appears in the k-th and the k+ n-l)th column if c(k) = c(k+i),g(k)= z(k+i)‚J c(k+n) # Uc(k+n) = Az(k) #: z(k+n)] }, with i =  l‚2‚...n-l and n2-3. 

A D boundary appears in the k-th column if c(k) = 2Ac(k-l) =# l,p(k+l) #: l,p(k+2) =# 2. 

An F boundary appears in the k-th column if c(k) = 2Ac(k—l) $ l,p(k+l)= 2,p(k+i) = 2Az(k) = z(k+ i)\z(k) # z(k+n),\c(k+n) = 2, with i = 0,1,2..., n-l, and n 2 l .  
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. _ 'f A G boundary appears m the k th column 1 _ 

c(k) = 2Ac(k-l) # l(k+l) = 2,p(k+i) = 2,z(k) = z(k+n),p(k+n) # 1,p(k+n) #: 
2, with i = C, ] ,  ..., n-l, and n2 2. 

The detailed algorithm of segmentation is presented in J assem, Kul;zd;sää 222 
Domaga‘ta (in press). A formal test of the algonthm was perfor}mei Ivlv words 
male and one female voice pronouncing, m 1solatron, 117 |°£fficult to 
containing sequences of phone types known to be part1cu ar y 
segment. Overall results were as follows: 

Correct Misses False alarms 
Male voice 129 25 13 
Female voice 122 23 

' ' ' menta- Fig. 2 represents a binary spectrogram With v1sual and automat1c seg 

tion. ' ' in other The results obtained here compare favorably w1th those o}?ärztgcäbles it to 
ASR systems, particularly in view to its extremeermphcrty w tms of our Sys- 
be implemented in a microprocessor. Meanwhrle mproveme 
tem are in progress. 
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