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(57) ABSTRACT 
Abit register is restored to the initial state thereof irrespective 
of the state of the bit register even when a convolution encoder 
includes a circular section. 
The convolution encoder comprises an input data acquiring 
section (F11) for acquiring input data; an encoding object 
data generating section (F10) for generating encoding object 
data on the basis of the input data; a storage section (M10) for 
storing data corresponding to the encoding object data; a 
mod2 adder (S10) for performing convolution processing of 
the encoding object data on the basis of the data stored in the 
storage section (M10); and a switching section (F12) for 
Switching at a prescribed timing the encoding object data 
generated by the encoding object data generating section 
(F10) from databased on the input data to databased on the 
data stored in the storage section (M10); wherein the data 
stored in the storage section (M10) are data obtained as a 
result of the convolution processing. 
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1. 

CONVOLUTION ENCODER, ENCODING 
DEVICE, AND CONVOLUTION ENCODING 

METHOD 

TECHNICAL FIELD 5 

The present invention relates to a convolution encoder, a 
communication device, and a convolution encoding method, 
and particularly relates to a technique for initializing the 
memory contents of a convolution encoder, a communication 10 
device, and a convolution encoding method. 

BACKGROUND ART 

15 
In some mobile communication systems, maximum like 

lihood decoding is used for error correction in the communi 
cation pathway (see Patent Document 1, for example). Maxi 
mum likelihood decoding will be described hereinafter using 
a specific example. 2O 
The convolution encoder 100 shown in FIG. 3 is used for 

generating a convolution code. The convolution encoder 100 
is composed ofa bit register G100, a bit register G101, a mod2 
adder S100, and a mod2 adder S101. In a mobile communi 
cation system, a transmission device for transmitting data, 25 
and a receiving device for receiving data both have the con 
volution encoder 100. 

In the convolution encoder 100, when the one-bit bit values 
(input values) shown in Table 1 are inputted in sequence, the 
bit value stored in the bit register G100, the bit value stored in 30 
the bit register G101, and the outputted bit sequence (output 
value) each change as shown in Table 1. In the initial state of 
the convolution encoder 100, the bit values stored by the bit 
register G.100 and the bit register G101 are both assumed to be 
“0” 35 

TABLE 1. 

INPUT VALUE 
No (TRANSMISSION DATA) G100 G101 OUTPUT VALUE 

40 
(INITIAL STATE) O O 

1 1 1 O 11 
2 1 1 1 1 O 
3 O O 1 1 O 
4 O O O 11 
5 1 1 O 11 45 
6 O O 1 O 1 

The transmission device inputs the transmission data as an 
input value to the convolution encoder 100. The transmission 
device then transmits the output value from the convolution 50 
encoder 100 to the receiving device. This output value is 
determined based on a prior input value (two bits in FIG. 3) 
(this determination is referred to as convolution of the prior 
input value). 
A description will be given hereinafter using a specific 55 

example. In this specific example, the transmission device 
sequentially transmits the first through fourth output values 
“11”. “10. “10, and “11” shown in Table 1 as transmission 
data. A one-bit error occurs in the third transmission data 
during communication, and the receiving device receives the 60 
bit sequence “11”. “10.” “11”. “11” in sequence. 

Table 2 is a table showing the processing performed when 
the first transmission data are received. The receiving device 
inputs the acquired input values “0” and “1” to the convolu 
tion encoder 100 in the initial state of Table 1. The receiving 65 
device then computes the Hamming distance between the 
received bit sequence (reception value) “11” and the output 

2 
values"00 and “11” outputted from the convolution encoder 
100. The receiving device then acquires as the first reception 
data the input value “1” corresponding to the data having the 
smallest value (“11” in this case) in the computed Hamming 
distance. Since it is assumed that there is no error in the first 
reception data, the acquired first reception data naturally 
match the first transmission data. 

TABLE 2 

INPUT OUTPUT RECEPTION HUMMING 
VALUE G1 OO G101 VALUE VALUE DISTANCE 

(INITIAL () O 
STATE) 

O O O OO 11 2 
1 1 O 11 O 

Table 3 is a table showing the showing the processing 
performed when the receiving device receives the second 
transmission data. The receiving device inputs the acquired 
input values “0” and “1” to the convolution encoder 100 that 
is in the state (most recent state) corresponding to the input 
value “1” of Table 2. The receiving device then computes the 
Humming distance between the reception value “10 and the 
output values “01” and “10 outputted from the convolution 
encoder 100. 
The receiving device furthermore computes the total Hum 

ming distance for each state transition of the output value 
from the initial State. The output value corresponding to the 
first reception data in this case is determined to be “11” and 
the state transition is therefore any of “11” to "01" and “11” 
to “10. The total Humming distances that correspond to 
these state transitions are 2 and 0, respectively. The receiving 
device acquires as the second reception data the input value 
“1” that corresponds to the smallest value of the total Hum 
ming distance (“11” to “10” in this case) among the state 
transitions. Since it is assumed that there is no error in the 
second reception data, the acquired second reception data 
naturally match the second transmission data. 

TABLE 3 

INPUT OUTPUT RECEPTION HUMMING 
VALUE G1 OO G101 VALUE VALUE DISTANCE 

(MOST 1 O 
RECENT 
STATE) 

O O 1 O 1 1 O 2 
1 1 1 1 O O 

Table 4 is a table showing the showing the processing 
performed when the receiving device receives the third trans 
mission data. The receiving device inputs the acquired input 
values “0” and “1” to the convolution encoder 100 that is in 
the state (most recent state) corresponding to the input value 
“1” of Table 3. The Humming distance is then computed 
between the reception value “11” and the output values “01 
and “10 acquired as a result. 
The receiving device furthermore computes the total Hum 

ming distance for each state transition of the output value 
from the initial state. The output values corresponding to the 
first and second reception data in this case are determined to 
be “11” and “10 respectively, and the state transition is 
therefore any of “11” to “10” to “01, and “11” to “10” to 
“10. The total Humming distances that correspond to these 
state transitions are 1 and 1, respectively. In this case, since 
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the total Humming distances are the same, the receiving 
device cannot determine the third reception data. 

TABLE 4 

INPUT OUTPUT RECEPTION HUMMING 
VALUE G1 OO G101 VALVE VALUE DISTANCE 

(MOST 1 O 
RECENT 
STATE) 

O O 1 O 1 11 1 
1 1 1 1 O 1 

Table 5 is a table showing the showing the processing 
performed when the receiving device receives the fourth 
transmission data. Since the third reception data are not deter 
mined, the receiving device inputs the acquired input values 
“0” and “1” to the convolution encoder 100 that is in a plu 
rality of states (most recent state) respectively corresponding 
to the input values “0” and “1” of Table 4. The receiving 
device then computes the Humming distance between the 
reception value “11” and each output value outputted from 
the convolution encoder 100. 

The receiving device furthermore computes the total Hum 
ming distance for each state transition of the output value 
from the initial state. The output values corresponding to the 
first and second reception data in this case are determined to 
be “11” and “10 respectively, and the state transition is 
therefore any of the four transitions that include “11” to “10 
to “01 to “11” “11” to “10 to “01 to “00 “11 to “10 to 
“10 to “10 and “11” to “10 to “10 to “01. The total 
Humming distances that correspond to these state transitions 
are 1, 3, 2, and 2 respectively. The receiving device acquires 
as the third and fourth reception data the third input value “O'” 
and the fourth input value “0” that respectively correspond to 
the smallest value of the total Humming distance (“11” to 
“10” to "01 to “11” in this case) among the state transitions. 
Since it is assumed that there is no error in the second recep 
tion data, the acquired second reception data naturally match 
the second transmission data. 

TABLE 5 

INPUT OUTPUT RECEPTION HUMMING 
VALUE G1 OO G101 VALUE VALUE DISTANCE 

(MOST O 1 
RECENT 
STATE) 

O O O 11 11 O 
1 1 O OO 2 

(MOST 1 1 
RECENT 
STATE) 

O O 1 1 O 11 1 
1 1 1 O 1 1 

Patent Document 1: Japanese Laid-open Patent Applica 
tion No. 2005-294898 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
As described above, in maximum likelihood decoding, the 

reception data are determined based on the total Humming 
distance computed for each state of transition of the output 
value from the initial state. 
The amount of calculation therefore increases when the 

output value transitions through a large number of states from 
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4 
the initial state. Therefore, a configuration is usually adopted 
in which a rule is applied in advance so that the convolution 
encoder 100 returns to the initial state for each frame, for 
example, and the receiving device need only compute the 
Humming distance for each frame. 
One or a plurality of dummy bits having a prescribed value 

may be inserted at the end of the transmission data, for 
example, in order to restore the convolution encoder to the 
initial state. In the example shown in FIG. 3, the convolution 
encoder 100 eventually returns to the initial state when “O'” is 
continuously added as the input value. 

However, according to the type of convolution encoder, it is 
sometimes impossible to return to the initial state by insertion 
of any number of such dummy bits having a prescribed value. 
A specific example of such a convolution encoder is a circular 
convolution encoder. FIG. 4 is a diagram showing an example 
of a circular convolution encoder 110. As shown in FIG.4, the 
circular convolution encoder 110 includes a section (circular 
section) in which the bit value outputted by the latter-stage bit 
register G111 is inputted to the first-stage bit register G110. 

Table 6 shows the value stored in each bit register in the 
case of each transition in which the circular convolution 
encoder 110 shown in FIG. 4 makes a transition from a state 
N that may be any of four types of states (A, B, C, D) to a state 
N+1 in which a one-bit input value “O'” is added, and to a state 
N+2 in which another one-bit input value “O'” is added. As 
shown in Table 6, in cases other than when the state N is A, the 
state merely repeats and does not return to the initial state 
even when the input value “O'” is added. 

TABLE 6 

STATE STATE 
STATEN INPUT N + 1 INPUT N + 2 

G110 G111 VALUE G11 O G111 VALUE G110 G111 

A. O O O O O O O O 
B O 1 O 1 O O O 1 
C 1 O O O 1 O 1 O 
D 1 1 O 1 1 O 1 1 

Since the bit value outputted by the latter-stage bit register 
is thus inputted to the first-stage bit register in the circular 
section of the circular convolution encoder, insofar as “1” is 
stored in any of the bit registers, the “1” remains regardless of 
how many times the input value “O'” is inputted. Conversely, 
in so far as “O'” is stored in any of the bit registers, the “O'” 
remains regardless of how many times the input value '1' is 
inputted. In other words, the circular convolution encoder 
described above is not restored to the initial state by any 
inputting of dummy bits having a prescribed value. 

Therefore, an object of the present invention is to provide a 
convolution encoder, a communication device, and a convo 
lution encoding method whereby a bit register can be restored 
to the initial state regardless of the state of the bit register even 
when a circular section is included. 
Means for Solving the Problem 
The convolution encoder according to the present inven 

tion for overcoming the abovementioned drawbacks is char 
acterized in comprising input data acquiring means for 
acquiring input data; encoding object data generating means 
for generating encoding object data on the basis of the input 
data; Storage means for storing data corresponding to the 
encoding object data; convolution processing means for per 
forming convolution processing of the encoding object data 
on the basis of the data stored in the storage means; and 
Switching means for Switching at a prescribed timing the 
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encoding object data generated by the encoding object data 
generating means from databased on the input data to data 
based on the data stored in the storage means; wherein the 
data stored in the storage means are data obtained as a result 
of the convolution processing. 

In the convolution encoder according to the present inven 
tion, the storage means stores data that correspond to the 
encoding object data. Encoding object data that correspond to 
the stored contents of the storage means are inputted to the 
storage means at a prescribed timing, and the data stored in 
the storage means are initialized as prescribed data. The bit 
register can thereby be returned to the initial state regardless 
of the state of the bit register even when the convolution 
encoder includes a circular section. 
A configuration may be adopted in the abovementioned 

convolution encoder in which the encoding object data gen 
erating means generates the encoding object data so that the 
data stored in the storage means become prescribed data 
when the encoding object data are generated based on the data 
stored in the storage means. 
The data stored in the storage means can thereby be made 

into prescribed data through the use of the encoding object 
data. 
A configuration may also be adopted in the abovemen 

tioned convolution encoderin which the convolution process 
ing includes prescribed computation processing of the encod 
ing object data and the data stored in the storage means, and 
the encoding object data generating means generates the 
encoding object data so that the data obtained as a result of the 
prescribed computation processing become prescribed data 
when the encoding object data are generated based on the data 
stored in the storage means. 

Since the encoding object data can thereby be generated so 
that the data obtained as a result of the prescribed computa 
tion processing become prescribed data, the prescribed data 
can be stored in the storage means for storing the results of 
convolution processing. 
The communication device according to the present inven 

tion is characterized in comprising input data acquiring 
means for acquiring input data; encoding object data gener 
ating means for generating encoding object data on the basis 
of the input data; Storage means for storing data correspond 
ing to the encoding object data; convolution processing 
means for performing convolution processing of the encoding 
object data on the basis of the data stored in the storage 
means; and Switching means for Switching at a prescribed 
timing the encoding object data generated by the encoding 
object data generating means from data based on the input 
data to databased on the data stored in the storage means; 
wherein the data stored in the storage means are data obtained 
as a result of the convolution processing. 
The convolution encoding method according to the present 

invention is characterized in comprising an input data acquir 
ing step of acquiring input data; an encoding object data 
generating step of generating encoding object data on the 
basis of the input data; a storage step of storing data corre 
sponding to the encoding object data in the storage means; a 
convolution processing step of performing convolution pro 
cessing of the encoding object data on the basis of the data 
stored in the storage step; and a Switching step of switching at 
a prescribed timing the encoding object data generated in the 
encoding object data generating step from databased on the 
input data to databased on the data stored in the storage step; 
wherein the data stored in the storage means are data obtained 
as a result of the convolution processing. 
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6 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the circuit structure and func 
tional blocks of the circular convolution encoder according to 
Embodiment 1 of the present invention; 

FIG. 2 is a diagram showing the circuit structure and func 
tional blocks of the circular convolution encoder according to 
Embodiment 2 of the present invention; 

FIG. 3 is a diagram showing a convolution encoder accord 
ing to the prior art of the present invention; and 

FIG. 4 is a diagram showing a circular convolution encoder 
according to the prior art of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Embodiments 1 and 2 of the present invention will each be 
described with reference to the drawings. 
Embodiment 1 
FIG. 1 is a diagram showing the circuit structure and func 

tional blocks of the circular convolution encoder 10 accord 
ing to Embodiment 1. The circular convolution encoder 10 is 
used for convolution encoding, and decoding of convolution 
encoding in a base station device and mobile station device 
that are communication devices included in a mobile com 
munication system. 
As shown in FIG. 1, the circular convolution encoder 10 is 

composed of an encoding object data generating section F10 
and a convoluting section T10. The encoding object data 
generating section F10 furthermore includes an input data 
acquiring section F11, a Switching section F12, and an ini 
tializing section F13. The convoluting section T10 further 
more includes a storage section M10. 
The base station device and the mobile station device trans 

mit and receive communication data in frame units, and when 
transmission of one frame is completed, initialization is per 
formed for restoring the convoluting section T10 to the initial 
state. In this arrangement, the convoluting section T10 is 
initialized by setting all of the data stored in one or a plurality 
of bit registers included in the convoluting section T10 to “O.” 
The bit registers will be described in detail hereinafter. The 
organization for achieving this initialization will be described 
in detail hereinafter. 
The encoding object data generating section F10 generates 

encoding object data on the basis of input data that are input 
ted to the circular convolution encoder 10. The specific orga 
nization for generating the encoding object data will be 
described hereinafter. 
The input data acquiring section F11 acquires the input 

data of the circular convolution encoder 10 and generates 
encoding object data that are bit sequences composed of a 
plurality of bits constituting the input data. The input data 
acquiring section F11 then outputs the generated encoding 
object data sequentially and one bit at a time to the Switching 
section F12. The encoding object data in the communication 
device on the transmission side are the communication data. 
The encoding object data in the communication device on the 
receiving side are bit sequences in which “0” and “1” appear 
in alternating fashion. 
The Switching section F12 inputs to the convoluting sec 

tion T10 the bit value of each bit sequentially inputted from 
the input data acquiring section F11 at the timing at which the 
communication data are transmitted and received. When the 
convoluting section T10 is initialized, the Switching section 
F12 inputs to the convoluting section T10 the bit value of each 
bit sequentially inputted from the initializing section F13 
described hereinafter. 
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The convoluting section T10 will next be described. 
The encoding object data inputted from the encoding 

object data generating section F10 are outputted by the con 
voluting section T10 without modification as the output 1 of 
the circular convolution encoder 10, and are inputted to the 
storage section M10 by the convoluting section T10. 
The storage section M10 stores data that correspond to the 

encoding object data inputted from the encoding object data 
generating section F10. The encoding object data are convo 
luted based on the data stored in the storage section M10, and 
the data obtained as a result of the convolution are designated 
as the output 2 of the circular convolution encoder 10. The 
data stored by the storage section M10 are also data obtained 
as a result of the convolution. The specific configuration of the 
storage section M10 will be described in detail hereinafter. 
The storage section M10 is composed of a bit register G10. 

a bit register G11, and a mod2 adder S10. 
The bit register G10 and the bit register G11 are provided 

with input and output, respectively, and store the bit value of 
a single inputted bit and output the stored bit value when the 
bit value of the single bit is inputted. The bit value outputted 
from the bit register G10 is inputted to the mod2 adder S10. 
The bit value outputted from the bit register G11 is inputted to 
the bit register G10, and becomes the output 2 of the circular 
convolution encoder 10. 
The mod2 adder S10 performs prescribed computation 

processing, i.e., mod2 adding (exclusive OR computation 
processing) of the data stored in the bit register G10 and the 
encoding object data inputted to the storage section M10, and 
inputs the results to the bit register G 11. 
The storage section M10 stores in the bit register G10 and 

the bit register G11 the data that correspond to the encoding 
object data inputted from the encoding object data generating 
section F10. The encoding object data are convoluted using 
the mod2 adder S10 on the basis of the data stored in the bit 
register G10 and the bit register G11, and the data obtained as 
a result are outputted as the output 2 of the circular convolu 
tion encoder 10. As a result, the data stored in the bit register 
G10 and the bit register G11 are that data obtained as a result 
of convolution processing. 
The specific organization for initializing the convoluting 

section T10 will next be described. 
The initializing section F13 generates encoding object data 

on the basis of the data stored in the storage section M10. 
Specifically, the initializing section F13 generates encoding 
object data so that the data stored in the storage section M10 
become prescribed data. More specifically, the initializing 
section F13 generates encoding object data so that the data 
(i.e., the data stored in the storage section M10) obtained as a 
result of the prescribed computation processing described 
above become prescribed data. The initializing section F13 
then outputs the generated encoding object data sequentially 
and one bit at a time to the switching section F12. 
A specific example of the encoding object data generated 

by the initializing section F13 will be described. In this 
example, the data stored in the storage section M10 are first 
described as being in any of the states A through D shown 
below. The State will be referred to as the State N. Table 7 
shows the data stored in the storage section M10 in each of the 
abovementioned states A through D in the state N. 

TABLE 7 

STATEN 

G10 G11 

A. O O 
B O 1 
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8 
TABLE 7-continued 

STATEN 

G10 G11 

C 1 
D 1 1 

The initializing section F13 generates encoding object data 
so that the data obtained as a result of the mod2 adding 
become prescribed data (“0” in this case). Specifically, the 
initializing section F13 performs mod2 adding of the above 
mentioned prescribed data and the data stored in the bit reg 
ister G10, and designates the resultant data as encoding object 
data. In the states A through D in the state N, the initializing 
section F13 designates the bit values shown below as the 
encoding object data. Table 8 shows the encoding object data 
of each of the states A through D in the state N. 

TABLE 8 

ENCODING OBJECT DATA 

O 
O 
1 
1 

When the encoding object data generated in this manner 
are inputted to the storage section M10, the state N transitions 
to the next state N+1. Table 9 shows the data stored in the 
storage section M10 in each of the states A through D in the 
state N+1. 

TABLE 9 

STATE 
N + 1 

G10 G11 

A. O O 
B 1 O 
C O O 
D 1 O 

In the state N+1, the initializing section F13 again performs 
mod2 adding of the abovementioned prescribed data and the 
data stored in the bit register G10, and designates the resultant 
data as encoding object data. In each state A through D in the 
state N+1, the initializing section F13 designates the bit val 
ues shown below as the encoding object data. Table 10 shows 
the encoding object data of each of the states A through D in 
the state N+1. 

TABLE 10 

ENCODING OBJECT DATA 

O 
1 
O 
1 

When the encoding object data generated in this manner 
are inputted to the storage section M10, the state N+1 transi 
tions to the next state N+2. Table 11 shows the data stored in 
the storage section M10 in each of the states A through D in 
the state N+2. 
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TABLE 11 

STATE 
N + 2 

G10 G11 

A. O O 
B O O 
C O O 
D O O 

In the state N+2, all of the data stored in the one or a 
plurality of bit registers included in the convoluting section 
T10 are “O'” in each of the states A through D. In other words, 
initialization is completed in all of the abovementioned states 
A through D. Specifically, the initializing section F13 can 
initialize the convoluting section T10 by generating at most 
two bits of encoding object data on the basis of the data stored 
in the bit register G10. 
As described above, through the use of the circular convo 

lution encoder 10, since the storage section M10 stores data 
that correspond to the encoding object data, and the encoding 
object data generating section F10 inputs encoding object 
data that correspond to the stored contents of the storage 
section M10 at the time of initialization, the data stored in the 
storage section M10 can be made into prescribed data. Spe 
cifically, the circular convolution encoder 10 makes it pos 
sible to restore the bit registers to the initial state regardless of 
the state of the bit registers. 
Embodiment 2 
FIG. 2 is a diagram showing the circuit structure and func 

tional blocks of the circular convolution encoder 20 accord 
ing to Embodiment 2. The circular convolution encoder 20 is 
also used for convolution encoding, and decoding of convo 
lution encoding in a base station device and mobile station 
device that are communication devices included in a mobile 
communication system, in the same manner as the circular 
convolution encoder 10. 
As shown in FIG. 2, the circular convolution encoder 20 is 

composed of an encoding object data generating section F20 
and a convoluting section T20. The encoding object data 
generating section F20 furthermore includes an input data 
acquiring section F21, a Switching section F22, and an ini 
tializing section F23. The convoluting section T20 further 
more includes a storage section M20. 
The circular convolution encoder 20 differs from the cir 

cular convolution encoder 10 in that there are two input sys 
tems and three output systems, and with respect to the 
detailed structure of the storage section M20. The description 
given hereinafter will focus on these differing aspects. 
The input data acquiring section F21 acquires the input 

data of the circular convolution encoder 10 from two systems 
(input 1 system and input 2 system). Such input data are used 
in transmission of communication data in two-bit units, for 
example. Based on the input data from the two systems, the 
input data acquiring section F21 generates encoding object 
data for each system that are formed by bit sequences com 
posed of a plurality of bits. The input data acquiring section 
F21 then outputs the generated two-system encoding object 
data sequentially and one bit at a time to the Switching section 
F22. 

For each system, the switching section F22 inputs to the 
sequential convoluting section T20 the bit value of each bit 
sequentially inputted from the systems in the input data 
acquiring section F21 at the timing at which the communica 
tion data are transmitted and received. When the convoluting 
section T20 is initialized, the switching section F22 inputs to 
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10 
the sequential convoluting section T20 for each system the bit 
value of each bit sequentially inputted in the same manner 
from the two systems in the initializing section F23 described 
hereinafter. 
The convoluting section T20 will next be described. 
The encoding object data of the two systems that are input 

ted from the encoding object data generating section F20 are 
outputted by the convoluting section T20 without modifica 
tion as the outputs 1 and 2 of the circular convolution encoder 
20, and are inputted to the storage section M20 by the con 
voluting section T20. 
The storage section M20 stores data that correspond to the 

encoding object data of the two systems and are inputted from 
the encoding object data generating section F20. The encod 
ing object data are convoluted based on the data stored in the 
storage section M20, and the data obtained as a result of the 
convolution are designated as the output 3 of the circular 
convolution encoder 20. The data stored by the storage sec 
tion M20 are also data obtained as a result of the convolution. 
The specific configuration of the storage section M20 will be 
described in detail hereinafter. 
The storage section M20 is composed of a bit register G20. 

a bit register G21, a bit register G22, a mod2 adder S20, and 
a mod2 adder S21. 
The bit register G20, the bit register G21, and the bit 

register G22 are provided with input and output, respectively, 
and store the bit value of a single inputted bit and output the 
stored bit value when the bit value of the single bit is inputted. 
The bit value outputted from the bit register G20 is inputted to 
the mod2 adder S20. The bit value outputted from the bit 
register G21 is inputted to the mod2 adder S21. The bit value 
outputted from the bit register G22 is inputted to the bit 
register G20, and becomes the output 3 of the circular con 
volution encoder 20. 
The mod2 adder S20 performs the abovementioned pre 

scribed computation processing (i.e., mod2 adding) of the 
data stored in the bit register G20, and the input data of the 
input 1 system among the encoding object data of the two 
systems that are inputted to the storage section M20. The 
mod2 adder S20 then inputs the computed results to the bit 
register G21. 
The mod2 adder S21 performs the abovementioned pre 

scribed computation processing of the data stored in the bit 
register G21, and the input data of the input 2 system among 
the encoding object data of the two systems that are inputted 
to the storage section M20. The mod2 adder S21 then inputs 
the computed results to the bit register G22. 
The storage section M20 stores in the bit registers G20 

through G22 the data that correspond to the encoding object 
data inputted from the encoding object data generating sec 
tion F20. The encoding object data are convoluted by the 
mod2 adder S20 and the mod2 adder S21 on the basis of the 
data stored in the bit registers G20 through G22. The data 
obtained as a result are outputted as the output 3 of the circular 
convolution encoder 20. As a result, the data stored in the bit 
registers G20 through G22 are the data obtained as a result of 
convolution processing. 
The specific organization for initializing the convoluting 

section T20 will next be described. 
The initializing section F23 generates encoding object data 

of the two systems on the basis of the data stored in the storage 
section M20. Specifically, the initializing section F23 gener 
ates encoding object data of the two systems so that the data 
stored in the storage section M20 become prescribed data. 
More specifically, the initializing section F23 generates 
encoding object dataSo that the data (i.e., the data stored in the 
storage section M20) obtained as a result of the prescribed 
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computation processing described above become prescribed 
data. The initializing section F23 then outputs the generated 
encoding object data sequentially and one bit at a time to the 
Switching section F22. 
A specific example of the encoding object data generated 

by the initializing section F23 will be described. In this 
example, the data stored in the storage section M20 are first 
described as being in any of the states A through H shown 
below. The State will be referred to as the State N. Table 12 
shows the data stored in the storage section M20 in each of the 
abovementioned states A through H in the state N. 

TABLE 12 

STATEN 

G20 G21 G22 

A. O O O 
B O O 1 
C O 1 O 
D O 1 1 
E 1 O O 
F 1 O 1 
G 1 1 O 
H 1 1 1 

The initializing section F23 generates encoding object data 
so that all of the data obtained as a result of the mod2 adding 
by the mod2 adder S20 and the mod2 adder S21 become 
prescribed data (“O'” in this case). Specifically, the initializing 
section F23 designates as encoding object data of the input 1 
system the data obtained as a result of mod2 adding of the 
abovementioned prescribed data and the data stored in the bit 
register G20, and designates as encoding object data of the 
input 2 system the data obtained as a result of mod2 adding of 
the abovementioned prescribed data and the data stored in the 
bit register G21. In the states A through H in the state N, the 
initializing section F23 designates the bit values shown below 
as the encoding object data. Table 13 shows the encoding 
object data of each of the states A through H in the state N. 

TABLE 13 

ENCODING OBJECT DATA 
(INPUT 1 SYSTEM) 

ENCODING OBJECT DATA 
(INPUT 2 SYSTEM) 

When the encoding object data generated in this manner 
are inputted to the storage section M20, the state N transitions 
to the next state N+1. Table 14 shows the data stored in the 
storage section M20 in each of the states A through H in the 
state N+1. 

TABLE 1.4 

STATEN - 1 

G20 G21 G22 

A. O O O 
B 1 O O 
C O O O 
D 1 O O 
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TABLE 14-continued 

STATEN - 1 

G20 G21 G22 

E O O O 
F 1 O O 
G O O O 
H 1 O O 

In the state N+1, the initializing section F23 again performs 
mod2 adding of the abovementioned prescribed data and the 
data stored in the bit register G20, designates the resultant 
data as encoding object data of the input 1 system, and sets 
“0” for the encoding object data of the input 2 system. In the 
transition from the state N to the state N+1, the data obtained 
as a result of the mod2 adding by the mod2 adder S21 become 
the abovementioned prescribed data, and the data are inputted 
to the bit register G21. The data stored in the bit register G21 
therefore always become prescribed data. In each state A 
through H in the state N+1, the initializing section F23 des 
ignates the bit values shown below as the encoding object 
data. Table 15 shows the encoding object data of each of the 
states A through H in the state N+1. 

TABLE 1.5 

ENCODING OBJECT DATA 
(INPUT 1 SYSTEM) 

ENCODING OBJECT DATA 
(INPUT 2 SYSTEM) 

When the encoding object data generated in this manner 
are inputted to the storage section M20, the state N+1 transi 
tions to the next state N+2. Table 16 shows the data stored in 
the storage section M20 in each of the states A through H in 
the state N+2. 

TABLE 16 

STATEN - 2 

G20 G21 G22 

In the state N+2, all of the data stored in the one or a 
plurality of bit registers included in the convoluting section 
T20 are “O'” in each of the states A through H. In other words, 
initialization is completed in all of the abovementioned states 
A through H. Specifically, the initializing section F23 can 
initialize the convoluting section T20 by generating at most 
two bits of encoding object data on the basis of the data stored 
in the bit register G20, and generating at most one bit of 
encoding object data on the basis of the data stored in the bit 
register G21. 
As described above, through the use of the circular convo 

lution encoder 20, since the storage section M20 stores data 
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that correspond to the encoding object data, and the encoding 
object data generating section F20 inputs encoding object 
data that correspond to the stored contents of the storage 
section M20 at the time of initialization, the data stored in the 
storage section M20 can be made into prescribed data. Spe 
cifically, even when there is a plurality of input systems or 
output systems as in the circular convolution encoder 20, the 
bit registers can be restored to the initial state regardless of the 
state of the bit registers. 
The invention claimed is: 
1. A convolution encoder characterized in comprising: 
encoding object data generating means for generating bit 

values on the basis of input data; 
first and second bit registers for storing a bit value of a 

single inputted bit and outputting a stored bit value 
respectively when the bit value of the single bit is input 
ted; 

a first adder for processing an exclusive OR operation on a 
bit value from the encoding object data generating 
means and the bit value outputted from the first bit 
register; and 

a second adder for processing an exclusive OR operation 
on a bit value from the encoding object data generating 
means and the bit value outputted from the second bit 
register, 

wherein the encoding object data generating means 
switches at a prescribed timing the bit values for input 
ting to the first and second adders from bit values on the 
basis of the input data to bit values on the basis of the bit 
values stored in the first and second bit registers respec 
tively. 

2. The convolution encoder according to claim 1, wherein 
the encoding object data generating means generates bit val 
ues so that the bit values stored in the first and second bit 
registers become prescribed values when the encoding object 
data generating means generates based on the bit values 
stored in the first and second bit registers. 

3. The convolution encoder according to claim 2, 
wherein the encoding object data generating means inputs 

bit values stored in the first and second bit registers to the 
first and second adders respectively when the encoding 
object data generating means generates based on the bit 
values stored in the first and second bit registers. 
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4. A communication device performing as a base station or 

a mobile station and comprising: 
a convolution encoder including: 
encoding object data generating means for generating bit 

values on the basis of input data; 
first and second bit registers for storing a bit value of a 

single inputted bit and outputting a stored bit value 
respectively when the bit value of the single bit is input 
ted; 

a first adder for processing an exclusive OR operation on a 
bit value from the encoding object data generating 
means and the bit value outputted from the first bit 
register, and 

a second adder for processing an exclusive OR operation 
on a bit value from the encoding object data generating 
means and the bit value outputted from the second bit 
register, 

wherein the encoding object data generating means 
switches at a prescribed timing the bit values for input 
ting to the first and second adders from bit values on the 
basis of the input data to bit values on the basis of the bit 
values stored in the first and second bit registers respec 
tively. 

5. A convolution encoding method for driving a convolu 
tion encoder including first and second bit registers for storing 
a bit value of a single inputted bit and outputting a stored bit 
value respectively when the bit value of the single bit is 
inputted; a first adder for processing an exclusive OR opera 
tion on a bit value inputted to the first adder and the bit value 
outputted from the first bit register; and a second adder for 
processing an exclusive OR operation on a bit value inputted 
to the second adder and the bit value outputted from the 
second bit register, 

the convolution encoding method comprising: 
an encoding object data generating step of generating bit 

values on the basis of input data; 
a Switching step of Switching at a prescribed timing the bit 

values for inputting to the first and second adders from 
bit values on the basis of the input data to bit values on 
the basis of the bit values stored in the first and second bit 
registers respectively. 

k k k k k 


