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ENCODING AND DECODING APPARATUS OF 
LSP (LINE SPECTRUM PAIR) PARAMETERS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This is a Reissue application 0fU.S. Pat. No. 5,802,487, 
issued Sep. 1, 1998. 

FIELD OF THE INVENTION 

This invention relates to an encoding and decoding appa 
ratus of LSP parameters which are characteristic parameters 
of spectrum information included in voice signals. 

DESCRIPTION OF THE PRIOR ART 

A main stream of the voice encoding apparatus which 
handles a signal of which bit rate ranging from 4 to 8 kbps is 
to separate spectrum information from voice source infor 
mation through analyzing a voice signal before encoding 
them. The LSP parameter is a characteristic parameter indi 
cating spectrum information. The LSP parameter, in general, 
uses 10 dimensions/frame, and one of the most fundamental 
method for encoding the LSP parameter is to handle each 
individual value as a scalar for quantization. However, since 
this method produces rather low quantization effect, a vector 
quantization which quantizes a plurality of LSP parameters 
in a mass is more frequently used. When utilizing a correla 
tion between adjacent frames, the higher quantization effect 
can be gained because the LSP parameter has in?uential 
correlation with adjacent frames. 
When using a conventional quantization apparatus which 

adopts the correlation between adjacent frames, an encoding 
and decoding can be achieved through the following steps: 

1. Calculate the LSP parameter of a present frame from an 
input voice signal. 

2. Calculate an error between the above calculated LSP 
parameter and a linear-predictive LSP parameter value 
which is predicted from the past quantized value stored in a 
buffer. 

3. Select a code from a code book to minimize the error, 
and output the selected code. 

4. A decoding means decodes the quantized value from 
the outputted code to store the quantized value into the 
buffer. 
When an input voice signal stays quasi-stationary, the 

above conventional apparatus obtains high predictive gain to 
perform a highly accurate quantization. However, when an 
input voice signal is in transient state, predictive gain lowers 
and the accuracy of quantization also lowers. When a frame 
length is long, the transient factor between adjacent frames 
becomes large, which reduces the correlation between the 
frames. The predictive gain thus lowers. When the quantiza 
tion method which adopts the correlation between frames for 
prediction is used, an input voice signal is hence supposed to 
stay quasi-stationary. This method is good at voice encoding 
when a frame length is short, but it does not produce a good 
result when a frame length is long. 

Since the above conventional apparatus requires predict 
ing a present value based on past quantized values, a code 
error produced in a transmission line in?uences not only the 
error frame but also the frames following. The conventional 
apparatus is thus vulnerable to errors. 

SUMMARY OF THE INVENTION 

The purpose of this invention is to overcome the problems 
entailed to the conventional apparatus: This invention offers 
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2 
an encoding and decoding apparatus of LSP parameters 
which can maintain a high accuracy of quantization even if 
an input voice signal is in transient state, and which also has 
higher resistance to errors. 

In order to achieve the above purpose, this invention com 
prises: 

a) a ?rst quantizing means for independent vector quanti 
zation of LSP parameters of an input voice signal in 
each frame, 

b) a second quantizing means for vector quantization of 
LSP parameters of an input signal by using correlation 
between adjacent frames, 

c) an error comparison means for comparing quantization 
errors produced by the ?rst quantizing means and the 
second quantizing means, and 

d) a switch for selecting one quantizing means which pro 
duces smaller error than the other quantizing means. 

In other exemplary embodiment, ?rst, the LSP parameters 
of the present frame are quantized by the second quantizing 
means into vector independently in the unit of one frame, 
second, a quantized value of the present frame is predicted 
based on the quantized value in the ?rst step and the quan 
tized value of the previous frame before quantizing a differ 
ence into vector between LSP parameters of the present 
frame and the predicted value. 

Further in other exemplary embodiment, this invention 
has a detecting means for detecting errors produced on a 
quantization code in a transmission line. When a code of the 
next frame, an error was detected in the present frame, is 
produced by the ?rst quantizing means (using a linear pre 
diction analysis), a decoded quantized value is outputted. 
When a code is produced by the second quantizing means 
(using a correlation between adjacent frames), a quantized 
value from LSP parameters of each frame independently 
into vector is decoded and then outputted. 

Further in other exemplary embodiment, this invention 
has, on the decoding side, error detecting means for detect 
ing errors produced on a quantization code in a transmission 
line, and also has a judging means for judging whether a 
frequency of detecting errors is less than a threshold or not. 
When a error-detecting frequency on the decoding side is 
less than a threshold, the switch selects either one quantizing 
means which produces less errors of quantization. When the 
error-detecting frequency is not less than a threshold, the 
switch stays at the ?rst quantizing means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a structure of a ?rst 
exemplary embodiment of an encoding apparatus of LSP 
parameters of this invention; 

FIG. 2 is a block diagram illustrating a structure of second 
quantizing means in FIG. 1 more in detail; 

FIG. 3 is a mimic diagram of quantization embodiment 
showed in FIG. 2 according to this invention; 

FIG. 4 is a block diagram illustrating a structure of an 
embodiment of an LSP parameters decoding apparatus of 
this invention; and 

FIG. 5 is a block diagram illustrating an embodiment of 
an encoding and decoding apparatus of LSP parameters of 
this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram illustrating a structure of a ?rst 
exemplary embodiment of an encoding apparatus of LSP 
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parameters according to this invention. In FIG. 1, a numeral 
100 represents an LSP parameter calculating means, 101: a 
?rst quantizing means for quantizing independently in the 
unit of one frame, 102: a second quantizing means for quan 
tizing by using an correlation betWeen adjacent frames, 103 
and 104: decoding means, 105: an error comparing means, 
106: a sWitch for sWitching the quantizing means, 107: an 
input voice signal, 108: calculated LSP parameters, 109: an 
output code of the ?rst quantizing means 101, 110: an output 
code of the second quantizing means 102, 111: a quantized 
value produced by the ?rst quantizing means 101, 112: a 
quantized value produced by the second quantizing means 
102, 113: a signal for controlling sWitch 106, and 114 repre 
sents an output code. 

An operation of this embodiment is explained here: The 
LSP parameters 108 calculated by the LSP calculating 
means 100 are fed into the ?rst and second quantizing 
means. The ?rst quantizing means 101 performs quantiza 
tion independently in the unit of one frame and outputs the 
code 109 The second quantizing means 102 performs quan 
tization by using a correlation betWeen adjacent frames and 
outputs the code 110. The decoding means 103 decodes the 
quantized value 111 from the code 109, and the decoding 
means 104 decodes the quantized value 112 from the code 
110. The error comparing means 105 calculates errors of the 
quantized values 111, 112 and LSP parameters 108, then 
compares these errors, and selects either one quantizing 
means Which produces less errors by sWitching the sWitch 
106, ?nally, outputs an output code of the selected quantiz 
ing means as the output code 114 of this encoding apparatus. 

Since the second quantizing means 102 performs quanti 
zation by using a correlation betWeen adjacent frames, a 
transmission error in?uences the next frame and onWard. On 
the other hand, the ?rst quantizing means 101 performs 
quantization in the unit of frame independently, the errors do 
not affect the next frame and onWard. The in?uence of 
errors, therefore, is transmitted only When the second quan 
tizing means is selected in series, and the in?uence of errors 
is not transmitted to the frame Where the ?rst quantizing 
means is selected and frames onWard. The selecting prob 
ability of the ?rst or second quantizing means largely 
depends on the characteristics of an input voice signal. In 
normal conversation, the ratio of selecting the ?rst and sec 
ond quantizing means ranges from 1:1 to 1:2. Either one of 
tWo means is hardly selected in series during a long period. 
The transmission of error-in?uence is hence limited to a 
short period, Which proves that this invention has a higher 
resistance to errors than a conventional embodiment Where 
an error in?uence kept transmitting. 

According to this embodiment, a high accurate quantiza 
tion is achieved regardless the condition of an input voice 
signal by this Way: 

1. When a correlation betWeen adjacent frames is small, 
the ?rst quantizing means is used, Wherein quantization is 
performed in the unit of one frame independently. 

2. When a correlation betWeen adjacent frames is large, 
the second quantizing means is used, Wherein quantization is 
performed by using the correlation betWeen adjacent frames. 

FIG. 2 details the second quantizing means 102 illustrated 
in FIG. 1. The numeral 100 represents the LSP parameter 
calculating means Which is shoWn in FIG. 1. The numeral 
201 represents an error minimizing means in the ?rst step, 
202: a ?rst code book, 203 and 207: decoding means, 204: a 
predicting means for linearly predicting a value of the 
present frame based on the past quantized values, 206: a 
second code book, 208: a buffer for storing the past quan 
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4 
tized values, 107: an input voice signal, 211: a calculated 
LSP parameter of the present frame, 212: an output code of 
the ?rst step, 213: a quantized value in the ?rst step, 214: an 
output code of the second step, 215: a quantized value of the 
present frame, 216: past quantized values, 217: a predicted 
LSP parameter of the present frame. 
An operation of this embodiment is explained here: Based 

on the input voice signal 107, the LSP parameter calculating 
means 100 calculates the LSP parameter 211 of the present 
frame. First, the error minimizing means of the ?rst step 201 
selects a code from the ?rst code book 202 so that an error 
betWeen the LSP parameter 211 and the selected code can be 
minimized, and outputs the code as the output signal 212. 
Second, the predicting means 204 linearly predicts an LSP 
parameter of the present frame 217 based on quantized value 
in the ?rst step 213 Which is decoded by the decoding means 
203 and the past quantized values 216 Which is stored in the 
buffer 208. The error minimizing means in the second step 
205 selects a code from the second code book 206 so that an 
error betWeen the predicted parameter 217 and LSP param 
eter of the present frame 108 Which is calculated based on 
the input voice signal 107 can be minimized, and outputs the 
code as the output signal 214. The decoding means 207 
decodes quantized value of the present frame 215 from the 
output code 214, and stores the decoded value into the buffer 
208. The selecting operations in the ?rst and second steps 
Will be explained later. 

FIG. 3 details the process of the second step. In FIG. 3, the 
numeral 300 represents a pre-quantized value of an LSP 
parameter in the previous frame (cn-l), 301: a pre-quantized 
value of an LSP parameter in the present frame (an), 302: a 
quantized value of the previous frame (qn-l), 303: a quan 
tized value of the present frame in the ?rst step (vn), 304: a 
predicted value of the present frame (pn), 305: an error (dn) 
betWeen predicted value (pn) and pre-quantized value (an), 
306: a quantized value of the present frame. 
A predicted value of the present frame 304 can be 

described as folloWs: pn=0t(qn—1+(1—0t)vn 
Accordingly, error 305 is found as: dn=cn—pn=cn—{0tqn— 

1+(1—0t)vn}, and quantized value of the present frame 306 is 
found as: qn=pn+d'n={0tqn—1+(1—0t)vn}+d'n 
Where 0t is a predicting coef?cient, d'n is an approximation 
of the code vector 305. The error minimizing means 205 in 
the second step selects a combination of a predicting coe?i 
cient 0t and a code vector d'n from the second code book 206 
so that the combination can minimize the error betWeen the 
LSP parameter 301 of the present frame and the quantized 
value 306 of the present frame, and then outputs the code. 
By ?xing predicting coe?icient ot, the error minimizing in 

the second step can be processed by only selecting a code 
vector Which minimizes an error against the error 305. A 
number of calculating operation thus can be reduced. 

According to this exemplary embodiment, a tWo-step 
structure of the second quantizing means Which uses a corre 
lation betWeen adjacent frames can enhance the resistance to 
transmission errors, namely, in the ?rst step a quantization is 
performed in the unit of one frame independently and in the 
second step a quantization is performed by using the correla 
tion betWeen adjacent frames. 

FIG. 4 is a block diagram illustrating a structure of the 
decoding apparatus corresponding to the above encoding 
apparatus. In FIG. 4, the numeral 400 represents a transmis 
sion error detecting means, 401: a sWitch controlling means, 
402: a code book for storing code vectors produced by the 
?rst quantizing means, 403: a code book for storing code 
vectors produced in the ?rst step of the second quantizing 
means, 404: a code book for storing code vectors produced 
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in the second step of the second quantizing means, 405: a 
predicting means, 406: a decoding means, 407 and 408: 
sWitches for switching decoding means, 409: a sWitch for 
switching decoded values being outputted, 410: a buffer for 
storing a quantized value of a previous frame, 411: a trans 
mission code, 412: a quantized value by the ?rst quantizing 
means, 413: a quantized value in the ?rst step of the second 
quantizing means, 414: a predicted value of the present 
frame, 415: a quantized value in the second step of the sec 
ond quantizing means, 416: a quantized value being output 
ted from the decoding apparatus. 
The operation of the above decoding apparatus is 

described here: 
A quantized value can be decoded by a decoding means 

corresponding to the ?rst or second quantizing means: When 
the transmission code 411 is produced by the ?rst quantizing 
means of the encoding apparatus, the sWitches 407 and 408 
are sWitched to side “a”. When the transmission code 411 is 
produced by the second quantizing means of the encoding 
apparatus, the sWitches 407 and 408 are sWitched to side “b”. 
When a frame has no transmission error, the sWitch control 
ling means 401 closes tWo sWitches of the sWitch 409, 
namely AiB and CiD, among 6 terminals (A, B, C, D, E, F). 
In this condition, decoded values from each decoding means 
are rightly decoded and outputted. When the transmission 
error detecting means 400 detects transmission errors, the 
sWitch controlling means 401 closes DiE of the sWitch 409. 
In this condition, the transmission code 411 is neglected, and 
the quantized value stored in the buffer 410 is outputted. For 
the next frame to the error-foundframe and folloWing 
frames, as far as a code produced by the second quantizing 
means being kept producing, the sWitch controlling means 
401 closes AiF among the terminals thereof. In this 
condition, only the quantized value 413 Which is decoded by 
the codes in the ?rst step is outputted, and the quantized 
value decoded by the second step is neglected. After the next 
frame to the error-found-frame, for the ?rst frame Where a 
code produced by the ?rst quantizing means, the sWitch con 
trolling means 401 closes AiB and CiD among the termi 
nals thereof, and restores the sWitch to a position prior to 
error-detecting. 

According to this exemplary embodiment, the second step 
of the second quantizing means Which carries pasterror 
in?uence is bypassed in the next frame to the error-found 
frame and the folloWing frames. The error in?uence is thus 
prevented from transmitting to the next frame and onWard, 
and is minimized. 

FIG. 5 is a block diagram illustrating a structure of com 
bining the coding and decoding apparatuses. In FIG. 5, the 
numeral 500 represents the ?rst quantizing means, 501: the 
second quantizing means, 502: a sWitch for sWitching the 
quantizing means 500 to and from 501. These are mounted 
to the encoding apparatus 511, 508: an output code. Struc 
tures of other devices of the encoding apparatus 511 are 
detailed in FIG. 1 and FIG. 2. 

The numeral 503 represents the transmission error detect 
ing means, 504: an error-frequency judging means, 505: a 
?rst decoding means, 506: a second decoding means, 507: a 
sWitch for sWitching the decoding means 507 to/from 506, 
Which corresponds to the sWitch 407 in FIG. 4. These 
devices are mounted in the decoding apparatus 512. The 
numeral 509 represents an input code of the decoding side. 
The ?rst decoding means 505 uses the code book 402 shoWn 
in FIG. 4. The second decoding means 506 comprises the 
code books 403, 404 shoWn in FIG. 4, predicting means 405, 
decoding means 406, sWitch 409 and buffer 410. Other 
structure of the decoding means 512 are detailed in FIG. 4. 

6 
The operation is explained here: The error detecting 

means 503 of the decoding side detects transmission errors 
of the input code 509 transmitted. The errorfrequency 
detecting means 504 compares a frequency of detected error 

5 With a predetermined threshold. When the error-frequency is 
less than the threshold, the sWitch 502 selects the ?rst or 
second quantizing means (500 or 502) Whichever has a 
smaller quantization error. When the error-frequency is not 
less than the threshold, the sWitch 502 is ?xed at the ?rst 
quantization means 500. The decoding side operates same as 
explained in FIG. 4. 
When the error-frequency increases, a frequency of 

bypassing the second quantizing means 501 increases, and 
an accuracy of decoded quantized-value-loWers. As this 
exemplary embodiment shoWs, through monitoring the 
error-frequency, a sWitch of the coding side (opponent) is 
?xed at the ?rst quantization means 500 When the frequency 
is high, then the accuracy of the decoded quantized-value 
cannot much loWer. On a bidirectional transmission line, the 
error-frequency of the output code 508 transmitted from the 
coding side, can be predicted before being received by the 
opponent based on the error-frequency of the -input code 
509 received at the decoding side. As this embodiment 
shoWs, When the sWitch 502 sWitching the quantizing means 
at the encoding side based on the error-frequency of the 
decoding side, is controlled by both this and that sides, the 
resistance to the transmission errors can be enhanced With 
out any additional information. 

This exemplary embodiment thus concludes as folloWs: 
When the error-frequency detected by the error detecting 
means is judged not less than the predetermined threshold, 
the sWitch for sWitching the quantizing means is ?xed to the 
?rst quantizing means Which performs the quantization in 
the unit of one frame independently. Through this method, 
in?uence by the errors is prevented from transmitting, and 
the resistance to errors is enhanced. 
As described above, this invention makes it possible to 

obtain a high accurate and stable quantization regardless a 
condition of the input voice signal. The Way is to use the 
sWitching of tWo different quantizing means, namely, the 
?rst quantizing means Which performs quantization inde 
pendently in the unit of one frame and the second quantizing 
means Which performs quantization by using the correlation 
betWeen adjacent frames. 
When the second quantizing means of this invention is 

divided into tWo steps, namely, the ?rst step Which performs 
quantization independently in the unit of one free, and the 
second step Which performs quantization by using the corre 
lation betWeen adjacent frames, the resistance to the trans 
mission errors can be enhanced. 
What is claimed: 
1. An LSP parameter encoding apparatus comprising: 
(a) a ?rst quantizing means for dividing a voice signal into 

frames of a predetermined length and quantizing LSP 
parameters of an input voice signal into a vector inde 
pendently for each frame; 

(b) a second quantizing means for quantizing LSP param 
eters into a vector based on a correlation betWeen adja 

cent frames; 
(c) an error comparing means for comparing quantization 

errors generated by the ?rst quantizing means and the 
second quantizing means; and 

(d) a sWitch for selecting the quantizing means Which pro 
duces a smaller quantization error. 

2. The LSP parameter encoding apparatus according to 
claim 1 Wherein the second quantizing means comprises: 

(a) a ?rst step quantizing means for quantizing LSP 
parameters of a present frame into a vector indepen 
dently for each frame; 
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(b) a second step quantizing means for quantizing a differ 
ence between LSP parameters of a present frame and a 
predicted value of the present frame, said predicted 
value being predicted based on a quantized value pro 
vided by said ?rst step quantizing means and a quan 
tized value of a previous frame. 

3. An LSP parameter encoding apparatus according to 
claim 1, Wherein said error comparing means determines 
Which one of i) the ?rst quantizing means and ii) the second 
quantizing means produces the smallest quantization error 
and controls said sWitch to select the quantizing means 
Which produces the smallest quantization error. 

4. An LSP parameter encoding apparatus according to 
claim 1, Wherein said error comparing means controls said 
sWitch to select one of i) the ?rst quantizing means When a 
correlation betWeen adjacent frames is smaller than a prede 
termined value and ii) the second quantizing means When the 
correlation betWeen the adjacent frames is greater than or 
equal to the predetermined value. 

5. An LSP parameter encoding apparatus according to 
claim 1, Wherein said error comparing means detects trans 
mission errors of the input voice signal and controls said 
sWitch to select one of i) the ?rst quantizing means and ii) 
the second quantizing means based on the detected transmis 
sion error. 

6. An LSP parameter encoding apparatus according to 
claim 1, Wherein said error comparing means compares a 
frequency of the detected error With a predetermined fre 
quency threshold and controls said sWitch to select one of i) 
the ?rst quantizing means and ii) the second quantizing 
means based on the frequency of the detected error. 

7. An LSP parameter encoding apparatus according to 
claim 2, Wherein said LSP parameters of a predicted value of 
the present frame are calculated With a linear prediction 
based on independently quantized LSP parameters in a 
frame unit in the ?rst step quantizing means and quantized 
LSP parameters of a past frame are stored in a buffer. 

8. An LSP parameter encoding apparatus according to 
claim 2, Wherein said ?rst step quantizing means of the sec 
ond quantizing means comprises: 

i) a ?rst code book for storing a predetermined LSP 
parameter code; 

ii) ?rst error-minimizing means for selecting an LSP 
parameter code Which minimizes an error betWeen a 
calculated LSP parameter of the present frame and the 
LSP parameter code from said ?rst code book; 

and said second step quantizing means of the second 
quantizing means comprises: 
i) a second code book for storing predetermined predic 

tion coef?cients and further LSP parameter codes; 
ii) decoding means for decoding the quantized value 

from said ?rst step quantizing means; 
iii) prediction means for linearly predicting a prediction 

value of the LSP parameter of the present frame 
based on 1) the decoded quantized value from said 
decoding means, 2) quantized LSP parameters of a 
past frame stored in a buffer, and 3) the predeter 
mined prediction coe?icient from said second code 
book; and 

iv) second error-minimizing means for selecting a pair 
of i) the prediction coe?icient and ii) the LSP param 
eter code Which minimizes an error of a difference 
betWeen the predicted LSP parameter of the present 
frame and an unquantized LSP parameter of the 
present frame and the LSP parameter code from said 
second code book. 

9. An LSP parameter encoding apparatus according to 
claim 2, Wherein said ?rst step quantizing means of the sec 
ond quantizing means comprises: 
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8 
i) a ?rst code book for storing a predetermined LSP 

parameter code; 
ii) ?rst error-minimizing means for selecting the predeter 
mined LSP parameter code Which minimizes an error 
betWeen the calculated LSP parameter of the present 
frame and the LSP parameter code from said ?rst code 
book; and 

second step quantizing means of the second quantizing 
means comprises: 
i) a second code book for storing predetermined predic 

tion coef?cients and further LSP parameter codes; 
ii) decoding means for decoding the quantized value 

obtained from said ?rst step quantizing means 
iii) prediction means for linearly predicting the predic 

tion value of the LSP parameter of the present frame 
based on 1) the quantized value from said decoding 
means, 2) a quantized LSP parameter of a past frame 
stored in a buffer, and 3) a predetermined prediction 
coe?icient; and 

iv) second error-minimizing means for selecting the 
further LSP parameter code Which minimizes an 
error of the difference betWeen the predicted LSP 
parameter of the present frame and the unquantized 
LSP parameter of the present frame and LSP param 
eter code from said second code book. 

10. An LSP parameter decoding apparatus Which receives 
a coded signal from i) a ?rst quantizing means of an encoder 
for quantizing LSP parameters of an input voice signal into 
?rst vectors in a one frame unit independently or ii) a second 
quantizing means of the encoder for quantizing LSP param 
eters into second vectors by using a correlation betWeen 
adjacent frames, said second quantizing means including a 
?rst step quantizing means for quantizing LSP parameters of 
a present frame into the second vectors in the one frame unit 
independently, and a second step quantizing means for quan 
tizing a difference betWeen the LSP parameters of the 
present frame and a predicted value of the present frame, 
said predicted value based on [a] quantized values by said 
?rst step quantizing means and a quantized value of the adja 
cent frames, said decoding apparatus comprising: 

error detecting means for detecting errors produced in 
quantization codes on a transmission line; and 

decoding means for outputting a decoded quantized value 
When a code of a further frame next to an error frame is 
produced by said ?rst quantizing means and for output 
ting a decoded value from said ?rst step quantizing 
means of said second quantizing means When the code 
of the further frame next to the error frame is produced 
by said second quantizing means. 

11. An LSP parameter decoding apparatus according to 
claim 10, further comprising: 

?rst output means for outputting the decoded output of the 
?rst quantizing means; 

second output means for outputting a decoded ?rst step 
output of said second quantizing means; 

third output means for outputting a decoded second step 
output of said second quantizing means; 

buffer means for storing a quantized LSP parameter of a 
past frame; 

prediction means for predicting the LSP parameter of the 
present frame based on the LSP parameter from said 
second output means and the LSP parameter from said 
buffer means; 

sWitching means for selecting one output of said decoding 
means; 
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switch control means for controlling said switching 
means in response to an output signal from said error 
detecting means; 

means for one of i) connecting said ?rst output means and 
said one output of said decoding means, and ii) con 
necting said third output means and said one output of 
said decoding means in response to received coded sig 
nals to output a decoded LSP parameter on a frame not 
detecting an error, 

means for connecting said buffer means and said one out 
put of said decoding means independently of received 
coded signals to output quantized LSP parameter of 
past frame on a frame detecting an error; and 

means for connecting said ?rst output means and said one 
output of said decoding means in response to the 
received coded signals to output a decoded LSP param 
eter on the further frame next to said frame detecting an 
error When the received coded signal is the coded signal 
from the ?rst quantizing means of said encoder; and 

means for connecting said second output means and said 
one output of said decoding means in response to the 
received coded signals to output a decoded LSP param 
eter by using only the ?rst step codes on the next frame 
of said frame detected an error When the received coded 
signal is the coded signal from the second quantizing 
means of said encoder. 

12. An LSP parameter encoding and decoding apparatus 
for use With input voice signals, said apparatus including an 
LSP parameter encoder and an LSP decoder connected at 
one end of a tWo-Way communication path, said LSP 
encoder comprising: 

i) allocating means for dividing the input voice signal 
from said tWo-Way communication path into frames of 
a predetermined length and allocating LSP parameters 
of the input voice signals in each of said frames; 

ii) ?rst quantizing means for independently quantizing 
said allocated LSP parameters into a vector in a one 

frame unit; 
iii) second quantizing means for quantizing said allocated 
LSP parameters into vectors by using a correlation 
betWeen adjacent frames; 

iv) error comparing means for comparing quantization 
errors betWeen the ?rst quantizing means and the sec 
ond quantizing means; and 

v) sWitch means for selecting one of the ?rst quantizing 
means and the second quantizing means based on 
Which produces a smaller error, and 

said LSP decoder comprising: 
i) error detecting means for detecting transmission 

errors of an input code; and 
ii) judging means for determining Whether an error 

detecting frequency detected by said error detecting 
means is less than a predetermined threshold; 

Wherein said sWitch means selects one of said ?rst quan 
tizing means and said second quantizing means based 
on Which has feWer quantization errors When the error 
detecting frequency detected by said judging means is 
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10 
less than the predetermined threshold, and said sWitch 
means is ?xed to said ?rst quantizing means When said 
error-detecting frequency is not less than the predeter 
mined threshold. 

13. An LSP parameter decoding apparatus which receives 
a coded signal from 

i) a?rst quantizing means of an encoderfor quantizing 
LSP parameters of an input voice signal into first vec 
tors in a oneframe unit independently or 

ii) a second quantizing means of the encoder for quantiz 
ing LSP parameters into second vectors by using a cor 
relation between a present frame and a previous frame, 
said second quantizing means including a first step 
quantizing means for quantizing LSP parameters of the 
present frame into the second vectors in the one frame 
unit independently, and a second step quantizing means 
for quantizing a di?erence between the LSP parameters 
of the present frame and a predicted value of the 
present frame, said predicted value based on a quan 
tized value by said first step quantizing means and a 
quantized value of the previous frame, said decoding 
apparatus comprising: 
error detecting means for detecting errors produced in 

quantization codes on a transmission line; and 
decoding means for outputting a decoded quantized 

value when a code of a further frame next to an error 
frame is produced by said first quantizing means and 
for outputting a decoded value from said first step 
quantizing means of said second quantizing means 
when the code of the further frame next to the error 
frame is produced by said second quantizing means. 

14. An LSP parameter decoding apparatus which receives 
a coded signal from 

i) a?rst quantizing means of an encoderfor quantizing 
LSP parameters of an input voice signal into first vec 
tors in a oneframe unit independently or 

ii) a second quantizing means of the encoder for quantiz 
ing LSP parameters into second vectors by using a cor 
relation between a present frame and a adjacent previ 
ous frame, said second quantizing means including a 
first step quantizing means for quantizing LSP param 
eters of the present frame into the second vectors in the 
oneframe unit independently, and a second step quan 
tizing means for quantizing a di?'erence between the 
LSP parameters of the present frame and a predicted 
value of the present frame, said predicted value based 
on a quantized value by said first step quantizing means 
and a quantized value of the adjacent previous frame, 
said decoding apparatus comprising: 
error detecting means for detecting errors produced in 

quantization codes on a transmission line; and 
decoding means for outputting a decoded quantized 

value when a code of a further frame next to an error 
frame is produced by said first quantizing means and 
for outputting a decoded value from said first step 
quantizing means of said second quantizing means 
when the code of the further frame next to the error 
frame is produced by said second quantizing means. 
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