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TITLE OF THE INVENTION 

INPORMATION TRANSMISSION METHOD AND APPARATUS 

5 BACKGROUND OF THE INVENTION 

Field of the Invention. 

This invention relates to an i~forma~ion transmission 

method and apparatus, and more pa.rticularl7, to an informa-

10 tion transmission method and apparatus_ in. ~hi~h the trans­

mission speed of information can be switched. 

Description of the Related Art 

· FIG. 4 is a diagram schematicall7 illustrating trans-

15 mitted information whose ~mo.unt per unit time T (seconds) 

(the data rate) equals N. (bi ts) •. 

In FIG. 4, a hatched portion 11 represents check codes 

for error correction. FIG. 4 illustrates ·a case in which the 

redundanc7 for the total amount of information N (bits) in-

20 eluding an information-code portion 12 equals m, and the 

following·•mount of check codes per unit time T (seconds) 

equals mN (bits). 

A case will now be considered in which the amount of 

information to be transmitted per unit time T (seconds) 

25 (transmission speed) is changed to kN (bits)'! FIG. 5 is a 

~: '- '. .. . ·, ..... t .. 



i.-

- 2 -

diagram schematically illustrating information to be trans­

mitted per unit time in such a case. 

If it is assumed that the redundancy m is not_ changed 

for the purpose of not ~hanging the error correction 

--5 capability, the amount of check codes per unit time T 

(seconds) becomes kmN (bits), as shown in FIG. 5. 

In the above-described ··transmission format, therefore, 

the amount of check codes per uni·~ time T (seconds) follow­

ing the information.codea·is changed if the transmission 

- 10 speed is changed. Hence, it -i·s- necessary to change the form 

of the error-correcting code -so as to be -suitable for the 

amount of check codes. -

This results in providing different forms of error­

correcting codes for different transmission speeds, causing 

15 difficulty in circuit design and an increase of the size of 

the hardware-. 

The above-described approach also has the problem that 

even though the redundancy- is not changed, the correction 

capabilit7 ma7 change when different error-correcting codes 

20 are used in accordance with the fora of the error-correcting 

code. 

SQMMABY OF THI INVENTION 

25 The present invention has been made in coftideration of 
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the above-described problems in the prior art. 

It is an object of the present invention to provi~e an 

information transmission method and an information transmis­

sion apparatus in which common·hardware can be used for 

5 transmission at different speeds while alwa7s maintaining a 

constant error correcting capability. 

This object is accomplished, ac·c-o"rding to one aspect of 

the present invention, b7 an·information transmission method 

comprising the steps ot t"ransmittini( informat"ion in units of 

10 ~ block including inforinati·on codes and error-correcting 

check codes at one of a pluralit7 of transmission speeds, 

and switching ·train one ·transmission· 'spe·ed to- another by 

changing the number of bl~cks· to be transmitted per unit 

time without changing the amount of in.formation of the in-

15 formation ·codes ·and -the ~amount·' of· information.- of· ·the error­

correcting check codes within ·each block.'· .. :. 

According to another aspect, the present invention re­

lates to an information transmission apparatus comprising 

means for establishing a first transmission mode for t~ans-

20 mitting a first ·predetermined number of blocks. per unit 

time, each block including a predetermined amount of infor­

mation codes and a predetermined amount ·of error-correcting 

check codes, and means for establishing a second transmis­

sion mode for transmitting a second predetermined number, 

25 different from the first predetermined number, per unit time 
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of blocks including the predetermined amount of information 

codes and the predetermined amount of error-correcting check 

codes. 

The foregoing and other objects, advantages and fea-

5 tures of the present invention will become more apparent 

from the following detailed d·esc.ription of the pref erred em'!9'; 

10 

15 

bodiment taken in conjunction with the.accompanying draw-

ings. 

BRIEF DESCRIPTIQN~OF TUE DBAWINGS 

FIG. 1 is a bl·ock diagram slfowilig: the· schematic con-

figuration of an image transmission apparatus according to 

an embodiment of the present invention; 

FIG. 2 is a diagram schematically illustrating an 

information-code· string· ·to· be· transmitted per unit time in a 

first mode in the image transmission apparatus shown in 

FIG.1; 

FIG. 3 is a diagram schematically illustrating an 

20 information-code string to be transmitted per unit time in a 

second mode in the image transmission apparatus shown in 

FIG.1; 

FIG. 4 is a diagram scheaatically illustrating conven-. . . 

tional information to be transaitted per unit time; and 

25 FIG. 5 is schematicall7 illustrating conventional in-
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formation to be transmitted per unit time at a transmission 

speed different from that shown in FIG. 4. 

DETAILED DESCRIPTION OF Tff.E PREFERBED EMBODIMENT·· 

A preferred embodiment of the present invention will 

now be explain~d in detail ·with reference· . to the drawings. 

FIG. 1 is a block diagram-showing ·the schematic con­

figuration of an image· transmission· apparatus to which the· 

present invention is applied. 

In FIG. 1, there is. ·show:n .an input· ·terminal 101 for 

image signals. An.- image signal input from.the input terminal 

101 is supplied to a quantiza.tion ·circuit 102. 

The quantization circuit 102 performs quantization in 

15 accordance with a-q.uan.ti.zat.ion·coefficient. .determined ·by 

transmission-~peed·: ~nf.ormetion input from: a·· transniission­

clock signal generation circui~ 10.5 .. and. information relating 

to the amount of· encoded . .data· input from a variable-length 

encoding circuit 103, so that the amount of data which are 

20 finally output is constant in units of each picture frame·. 

The variable-length encoding circuit 103 performs 

variable-length encoding of information output from the 

quantization circuit 102 and supplies the encoded informa­

tion to a data adding or synthesis circuit 106, and also 

25 outputs the information to the quantization circuit 102 for 
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determining the quantization coefficient in accordance with 

the amount of data of the encoded information. 

The data SJ'llthesis circuit 106 divides the image infor-

mati.on subjected to variable-length encoding into respective 

5 blocks for every predetermined_a~o~nt of codes. An error­

correcting code ge.neration,. ~ircuit 1()4 generates check codes 

and adds the generated check codes to each of the above-

10 

described blocks. Each block ~o wh:icll. the check codes are 

added will be hereinafter ter~ed.a. small block~. . . -· 

The transmission clock signal generation circuit 105 

supplies the data synthesi• .circui~ 106. with a transmission 

clock signal whose freq~e ... cy .is ~witched .in accordance with 

the transmission speed. 

The data synthesis circuit 106 chang~s the number of 

15 small blocks t.o. be trans•i.t.ted ;per unit time so that the 

desired transa~ssion .. ~~~~d can be obtained in accordance 

wit.h the transmission clock signal. It is thereby possible 

to suppl7 a code string at the desired transmission speed to 

an output terminal 107. 

20 FIG. 2 is a diagram schematically illustrating an 

information-code string to be transmitted in a unit time T 

(seconds) in a first mode in the image transmission ap-

paratus shown in FIG. 1. 

In FIG. 2, reference numeral 1 indicates the total 

25 amount. N (bits) of codes to be transmitted in the unit time 

'; 
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T (seconds) • The encoded image information is divided into . n·. 

portions (2a - 2n shown in FIG. 2), one for each small block 

containing the predetermined amount of information codes. 

The total amount of code& in each of the divided small 

blocks equals N/n (bits). 

Check codes 3a - 3n for error correction whose amount 

is defined by· a· predeterm1ned·· redundancy m are added to the 

respective small blocksllo The amount of check codes in each 

small block equals·. mN/n· (bits;). ·· 

FIG. 3 is a diagram schematica·ll,- illustrating an 

information•code· string to be· transmitted per unit time T 

(seconds) in a- second mode in- the- image transmission ap­

paratus shown in FIG. 1, when the amount of codes to be 

transmitted per unit time T (seconds) is assumed to be kN 

15 (bits). 

In FIG. 3, reference numeral 4 indicates the total 

amount kN (bits) of codes to be transmitted in unit time T 

(seconds). The encoded· image information is divided into x 

(= nk) portions (2a - 2x shown in FIG. 3), one for each 

20 small block containing the predetermined amount of informa­

tion code. Also, the amount of check codes 3a - 3n in each 

small block is ilN/n (bits). 

Thus, the amount of image information and the amount of 

information of check codes in each of the x divided small 

25 blocks are the same as in the first mode. The total amount 
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of codes in each small block therefore equals N/n (bits)~ 

The desired transmission speed can be obtained by ar-

ranging that the value nk be an integer. Accordingly, by 
. . . . . . .. 

making the value n as large as possible, the degree of 

5 freedom increases for the value k. Consequently, the value k 
... 

is not necessarily an integer. 
.. . .. ' 

That is, if the number of different transmission speeds 

which can be used is small, the amount of codes may be 

determined so that the total amount of codes to be trans-

10 ~itted becomes an integer multiple of the.amount of codes in 

each block. 

As is apparent from the foregoing explanation, in the 
· ... ..: 

... . - . information transmission method and the information trans-
- . . 

mission apparatus of the present invention, while transmis-
. - . . . . . 

15 sion at different speeds can be performed, the amount of in-

formation of information codes and the amount of information 

of check codes tor error correction within a block do not 
. .. 

change. Bence, the error correction capability does not have 

to change in any way even if the transmission speed is 

20 changed, and thus the problem in the prior art th~t the er-

ror correction capability changes when the transmission 

speed is changed is overcome. In addition, the size of the 

hardware does not increase since exactly the same error 

processing can be performed for different transmission 

25 speeds. 
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The present invention can.be executed·in various other 

forms without departing from the true spirit and scope of 

the invention. 
.. 

For example, although in FIGS. 2 and 3 illustrating the 

5 above-described embodiment, encoded image information and 

check codes for error correction are alternately arranged, . 
. . . . '·' 

the object of the pre~~nt invention- may, of course, be 

achieved no matter how they are arranged in the information 
. . 

transmission strfng, ·provided that all information in the 

10 information transmission strings 1 and 4 in FIGS. 2 and 3, 

respectively, can be transmitted in a unit time T (seconds). 

In other words, the foregoing description of the em-

bodiment has been given for illustrative purposes only and 

not to be construed as imposing any limitation in every 

15 aspect. 

The scope of the invention is, therefore, to be deter-

mined by reference to the following claims and is not 

limited by the text of the specification, and alterations 

may be made within the true spirit and scope of the inven-

20 tion. 

25 



- 10 -

WHAT IS CLAIMED IS: 

1. An information transmission method in which trans-

mission speed of information is switched, said method com-

prising the steps of: 

transmitting information in units of a block in-

eluding information codes and error-correcting check codes 

at one of a plurality of transmission speeds; and 

switching _f.~!>-1:'! .. _C?ll~. ,~:r:-a~~~~ ... ~~~-~- speed to another 

by changing a number ot.··~&-1~~-'.toi _be;~~iSransmi.tted per unit ... . :. . .~ .: ' . : . ·:"' 

mation codes and the amount. ot information of the error-

correcting check codes within each block. 

. . .. .· 

ti on code comprises ···~--·code obt·ained b)" pertormt·ng . variable-

length encoding of an .image. signal for every predetermined 
' .. ~- ... • ~ - :lo"' .. . . ~ 

number of picture elements. : .. 

3. A method according to Claim 1, wherein the ~umber of 

blocks is changed so that a ratio of the number of blocks 

before the change to the number of blocks after the change 

is equal to a ratio of a total amount of codes to be trans­

mitted per unit time before the change to a total amount of 

codes to be transmitted per unit time after the change. 

11111111111111 11111 11111 JI 1111 
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4. An information transmission apparatus, comprising: 

means for establishing a first transmission mode for 

transmitting a first predetermined number of blocks per unit 

time, each block including a predetermined amount of infor-

mation codes and a predetermined amount of error-correcting 

check codes; and 

means for establishing a second transmission mode 

for transmitting a second predetermined number, different 

from said ·first predetermin4d: ·111.uiiber, per unit time of 
: : ;: ;: ~ . ~ ·• . . -": 

blocks including said prede.termined amount of information 

codes and said predetermined amount of error-correcting 

check codes. 

5. An apparatus accordidl io Claim 4, wherein each in­

formation code>!C!omprises a code obtained by performing 

variable-length encoding of an image signal for every 

predetermined number o~ pict·ure ·elements. 

6. An appa~atus according to Claim 4, wherein said ap­

paratus is controlled so that a ratio of said first 

predetermined number to said secnd predetermined number 

equals a ratio of a total amount of codes to be transmitted 

per unit time in said first mode to a total amount of codes 

to be transmitted per unit time in said second mode. 

· 111111111111111111111111111111 
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7. An image transmission apparatus, comprising: 

variable-length encoding means for forming informa-

ti on codes by perfo·rming·· variable-length encoding of an 

image signal; 

·dividing means for dividing the information codes 

into blocks for every predetermined amount of codes; 

error-correcting· encoding·· me·ans ·for generating· check 

codes for forming error-correctilla--. codeis f~ re spec ti ve in-
:·~ . ··:-: ·.. .. 

formation codes cfivic:ied by saic:f dividing means; 

synthesis means for synthesizing the divided inf or-

mation codes and the check-codes and outputting synthesized 

blocks of data; and 

control means for controlling a number of said 

blocks of block data output per uni~-.. time. 
•:'t'.1 • 

~ . ·- .. --

8. An apparatus according to Claim 7, wherein said 

variable-length encoding means includes quantization means 

for quantizing the iaage signal. 

9. An apparatus according t~ Claim 8, wherein a quan­

tization coefficient of said quantization means is deter-

mined by said variable-length encoding means and said con-

trol means. 

11111111111111 1111111111111111 
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10. An information transmission method comprising 

transmitting information in units of a block including 

information codes and error-correcting check codes, 

and switching the transmission speed by changing the 

5 number of blocks to be transmitted per unit time 

without changing the amount of information of the 

information codes and the amount of information of the 

10 

15 

error-correcting check codes within each block. 

11. An information transmission apparatus, 

comprising means for transmitting information in units 

of a block including information codes and 

error-correcting check codes, and means for switching 

the transmission speed by changing the number of 

blocks to be transmitted per unit time without 

changing the amount of information of the information 

codes and the amount of information of the 

·error-correcting check codes within each block. 

11111111111111 11111 1111111 1111 · 
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