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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
MULTIMEDIA SYSTEMS AND EQUIPMENT – 

MULTIMEDIA E-PUBLISHING  AND E-BOOK TECHNOLOGIES – 
TEXTURE MAP FOR AUDITORY PRESENTATION  OF  PRINTED TEXTS  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  comm i ttees  ( I EC National  Committees).  The  object  of I EC  i s  to  promote  i n ternationa l  
co-operation  on  a l l  q uestions  concern ing  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  To  th i s  end  and  i n  
add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  Techn ical  Reports,  
Publ i cl y Avai l ab le  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC Publ i cation(s) ”) .  Thei r 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Comm i ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ i zati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternational  Organ i zation  for 
S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.  

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi b le  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t  poss ible  i n  thei r nati onal  and  reg i ona l  pub l i cations.  Any d i vergence  between  
any I EC Publ i cati on  and  the  correspond ing  national  or reg iona l  publ i cati on  shal l  be  cl earl y i n d icated  i n  the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi b le  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  d amage  or 
other d amage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  expenses  
ari s i ng  ou t  of the  publ i cati on ,  u se  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC Publ i cations.  

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

I n ternational  Standard  I EC  62665 has  been  prepared  by techn ica l  area  1 0:  Mu l timed ia  
e-publ ish ing  and  e-book technolog ies,  of I EC  techn ical  committee  1 00:  Aud io,  vi deo  and  
mu l timed ia  systems and  equ ipment.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst  ed i ti on  publ ished  i n  201 2  and  consti tu tes  a  
techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion .  

a)  Two  d i fferent  control  codes  are  described  by the  d i fferen t terms:  "con trol  codes  for text"  and  
"con trol  codes  for speech".  

b)  Pack process ing  and  LZSS process ing  are  shown  i n  thei r add i tional  subclauses.  

c)  An  example  of the  header fi le  "Speech io. h "  i s  added .  

d )  An  example  of error correction  encod ing  i s  shown  i n  add i tional  Annex D .  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

1 00/2431 /CDV 1 00/2507/RVC 

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voti ng  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

The  committee  has  decided  that the  con tents  of th i s  publ ication  wi l l  remain  unchanged  unti l  the  
stabi l i ty date  i nd icated  on  the  I EC  web s i te  under "h ttp: //webstore. iec.ch"  i n  the  data  re lated  to  
the  speci fic publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 
 

IMPORTANT – The 'colour inside'  logo  on  the  cover page  of th is  publ ication  ind icates  
that  i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct understanding  
of i ts  contents.  Users  should  therefore  prin t  th is  document using  a  colour printer.  
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INTRODUCTION  

I n formation  i n terchange  via  prin ted  documents  between  b l i nd  or visual l y impaired  people  has  
been  carried  ou t by using  Brai l l e .  However,  i n  order to  be  able  to  read  Bra i l l e,  particu lar tu i tion  
is  requ ired .  Learn ing  Brai l le  i s  very d i fficu l t  for aged  as  wel l  as  visual l y non- impaired  people.  

Pri n ted  documents  wi th  texts  and  text-encoded  texture  maps  can  be  i n terchanged  by ord inary 
ci rcu lation  or publ ication  mechan isms.  They are  readable  as  ord inary prin ted  materials  and  
comprehensib le  by b l i nd  or visual l y impaired  people  wi th  the  support  of decod ing  and  aud i tory 
presentation  equ ipment.  

Today,  in terchang ing  of prin ted  documents  has  become wide-spread  and  in ternational .  The  
text-encod ing  scheme to  generate  a  texture  map  shou ld  therefore  be  standard ized  at  an  
i n ternational  l evel .  

Patent  

The I n ternational  E lectrotechn ical  Commission  ( I EC)  d raws atten tion  to  the  fact that i t  i s  cla imed  
that  compl iance  wi th  th is  document may i nvolve  the  use  of patents  as  l i sted  below:  

PATENT No.  3499220  (J apan)  
PATENT No.  4439756  (J apan)  
PATENT No.  4744745  (J apan)  
PATENT No.  4772631  (J apan)  

I EC takes  no  posi ti on  concern ing  the  evidence,  va l i d i ty and  scope  of these  paten t ri ghts .  

The  holder of these  paten t ri gh ts  has  assured  the  I EC  that  he/she  i s  wi l l i ng  to  negotiate  l i cences  
e i ther free  of charge  or under reasonable  and  non-d iscrim inatory terms  and  cond i ti ons  wi th  
appl ican ts  throughou t the  world .  I n  th is  respect,  the  statement of the  holder of these  patent 
ri gh ts  i s  reg istered  wi th  I EC.  I n formation  may be  obtained  from :  

Orig inal  Design  I nc.  
4-1 6-2  I kebukuro,  Tosh ima-ku  
Tokyo 1 71 -001 4  J apan  

Kosaido  Co. ,  Ltd .  
4-6-1 2  Sh iba,  M inato-ku  
Tokyo 1 08-8378  J apan  

Atten tion  is  d rawn  to  the  possibi l i ty that some of the  e lements  of th is  document may be  the  
subj ect of patent  ri gh ts  other than  those  i den ti fied  above.  I EC shal l  not be  held  responsib le  for 
i denti fying  any or a l l  such  paten t ri gh ts .  

I SO (www. iso. org/paten ts)  and  I EC  (h ttp: //patents. iec. ch)  main tain  on- l ine  data  bases  of 
paten ts  re levant  to  thei r s tandards.  Users  are  encouraged  to  consu l t  the  data  bases  for the  most  
up  to  data  i n formation  concern ing  paten ts.  
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MULTIMEDIA SYSTEMS AND EQUIPMENT – 
MULTIMEDIA E-PUBLISHING  AND E-BOOK TECHNOLOGIES – 

TEXTURE MAP FOR AUDITORY PRESENTATION  OF  PRINTED TEXTS  
 
 
 

1  Scope 

I n  order to  generate  a  texture  map  for aud i tory presentation  of prin ted  text in formation ,  th is  
I n ternational  Standard  speci fi es  

– a  text encod ing  scheme to  generate  a  texture  map,  

– a  physical  shape  and  d imension  of the  texture  map for prin ting ,  

– add i ti onal  features  for texture  map prin ting ,  

– texture  map decod ing  and  an  aud i tory presentation  of decoded  texts .  

These  speci fications  enable  the  i n terchange  of documents  and  publ ications  between  visual l y 
impaired  and  non- impaired  people.  

2  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

2. 1   
texture  map  
two d imensional  ce l l  patterns  wh ich  i nclude  a l i gnment l i nes  and  a  data  matrix  wh ich  is  generated  
from  text data  compression  and  error correction  encod ing  

2.2   
aud i tory presentation  equ ipment 

equ ipment includ ing  an  eng ine  to  carry ou t a  text-to-speech  

3 Texture map 

3.1  Names of elements  

A shape  and  names  of a  texture  map are  i nd icated  i n  F igure  1 .  The  shape represents  the  M  s ize  
i n  Table  1 .  
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Figure 1  – Shape  and  elements  of a  texture  map 

IEC  

Cell :  The minimum square element which constitutes a texture map  
(square dot shown in  the red  circle) 

Unit:  Square area which consists of 1 1  ×  1 1  cel ls in   
a texture map 

Data matrix:  Two dimensional  cel l  patterns generated   
from encoded text data 

Al ignment l ine:  A border l ine which  encloses a texture map.   

An al ignment l ine consists of sol id  l ines and tick marks.   

The solid  l ines have a cell 's width  and may partial ly be interrupted  
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3.2  Size  and  data  volume  

Texture  maps  have  four s izes:  XS,  S,  M  and  L .  The  correspond ing  data  volumes  are  shown  i n  
Table  1 .  

Table  1  – S izes  and  data volume of texture  maps  

Size  Number of 
cel ls  

Number of 
un i ts  

Dimensions  at 
prin ting  

mm  

Error 
correction  

l evel  

Data  volume 
(Double  byte  
characters)  

XS   40  ×  40   3  ×  3  6 , 8  ×  6 , 8  

strong  41  

med ium  48  

weak 51  

S   73  ×  73   6  ×  6  1 2 , 4  ×  1 2 , 4  

s trong  250  

med ium  298  

weak 329  

M  1 06  ×  1 06   9  ×  9  1 7, 9  ×  1 7 , 9  

strong  651  

med ium  768  

weak 840  

L  1 1 7  ×  1 1 7  1 0  ×  1 0  1 9, 8  ×  1 9 , 8  

strong  793  

med ium  921  

weak 1  027  

NOTE  1  Number of cel l s :  Cel l s  i ncl ud i ng  a l i gnment l i ne.  

NOTE  2  D imensions  at  pri n ti ng :  D imensions  of a  BMP (b i tmap)  image  created  by the  Speech ioSymbol  1  function  
(see  3 . 3 . 2 . 2 )  at  pri n ti ng  wi th  600  dpi  resolu ti on .  

NOTE  3  Error correction :  One  of the  3  l evel s  of error correction :  s trong ,  med ium  and  weak,  i s  speci fi ed  by the  
Speech i oEncode  function  at  encod ing  texts  to  a  textu re  map.  

NOTE  4  Data  volume:  The  va lues  i n  th i s  table  depend  on  a  compression  of text  data.  

 

3.3  Encod ing  scheme  of a  texture  map from  texts  

3.3. 1  General  

The process  of generating  a  texture  map from  texts  i s  shown  i n  F igure  2 .  The  Speech ioEncode  
function  encodes  i npu t texts  to  create  ce l l  data  that are  s tored  in  a  buffer ca l l ed  b i t  string .  Then ,  
the  Speech ioSymbol  function  processes  the  buffered  ce l l  d ata  to  generate  image  data  of a  
texture  map.  

______________ 

1   Speech i oTM  i s  the  trade  mark of a  product suppl i ed  by KOSAIDO Co. ,  Ltd .  

 Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  document and  does  not  consti tu te  an  endorsement  by 
I EC of the  product named .  Equ ival ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same resu l ts .  
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Figure 2  – Process  of generating  texture  map from  texts  

Texts  Photog raph  F igu re  I l l ustration ,  etc  

Texts  for explanation  of con ten ts  

I npu t  texts  

I npu t  processing  
(reduction  of control  

codes  for text)  

Data  Compression  

Error correction  

Data  matri x  

Al i gnment l i ne  
i nserti on  

Cel l  d ata  

(Composi ti on  e l ements  of a  pri n ted  matter）  

Textu re  map  

Speech i o  
Encode  
function  

Speech i o  
Symbol  
function  

(Pack and  LZSS  processing)  

(Reed  Sol omon  error correction )  
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3.3.2  Processing  by SpeechioEncode  function  

3.3.2 .1  Input processing  

I nput  texts  represented  by Sh i ft  J I S  code  (J I S  X  0208)  are  processed  to  remove  the  control  
codes  for text:  0x01  through  0x08,  0x0b,  0x0c,  0x0e  through  0x1 f and  0x7f (hexadecimal  
representation ).  I npu t text data  are  del im i ted  by 0x00.  

Some control  codes  for speech  are  added  i n  the  i npu t process ing .  See  Annex A.  

3.3.2 .2  Data  compression  

The i nput  processed  text data  are  compressed  by pack and  LZSS  process ing ,  as  fol l ows.  

a)  Pack processing  

2-byte  codes  of Katakana  and  other characters  are  converted  to  the  correspond ing  1 -byte  codes.  
The  sequence  of the  codes  converted  from  2-byte  Katakana  or other characters  i s  i den ti fi ed  by 
the  Katakana  mode  identi fi er SO(0x0e)  or defau l t  mode i den ti fi er SUB(0x1 a))  respectivel y,  at  
the  beg inn ing  of the  sequence.  The  sequence of the  1 -byte  code  of Hankaku  characters  is  
i denti fied  by the  Hankaku  mode  identi fier SI (0x0f)  at  the  beg inn ing  of the  sequence.  

b)  LZSS processing  

The  LZSS  a lgori thm  wi th  s l ide  d ictionary of 1  024-byte  l eng th  i s  employed .  Character codes  are  
processed  byte  by byte  and  stored  i n  the  ou tput bu ffer from  the  MSB  of the  fi rst  byte.  When  the  
l ast  byte  of the  ou tpu t bu ffer has  unused  b i ts,  they wi l l  be  fi l l ed  wi th  “0” .  

The  pos i tion  and  l eng th  of matched  characters  are  ind icated  by the  preced ing  2  b i ts  “1 0” ,  and  
1 0  bi ts  uns igned  i n teger of the  offset  from  the  beg inn ing  of s l ide  d ictionary and  3  bi ts  uns igned  
in teger of the  actual  l eng th  m inus  2 .  

3.3.2 .3  Error correction  

The Reed  Solomon  error correction  using  Galois  fi e ld  GF(2  048)  i s  employed .  An  example  of the  
error correction  encod ing  i s  shown  in  Annex D.  

3.3.2 .4  Data matrix 

The error corrected  data  are  a l l ocated  in to  un i ts  cons ists  of 1 1  ×  1 1  ce l l s  to  configure  a  data  
matrix.  

3.3.2 .5  Al ignment l ine  insertion  

Al ignment l i nes  are  inserted  to  the  data  matrix to  create  cel l  d ata,  wh ich  show the  values  of ce l l s  
(“0”  (0x30)  for wh i te  cel l ,  “ 1 ”  (0x31 )  for b lack cel l )  from  the  top  l eft to  the  bottom  righ t of a  texture  
map.  The  cel l  data  are  stored  i n  a  buffer cal led  b i t  stri ng .  

3.3.2 .6  Speech ioEncode  function  

The Speech ioEncode function  i s  shown  below.  

Speech ioEncode  

short__stdcall  SpeechioEncode(  

char  data_type[ ] ,  

char  cell_type[ ] ,  

char  recover_level[ ] ,  

char  copyright[ ] ,  

s hort  data_size,  
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unsigned char  data_code[ ] ,  

char  path_name[ ] ,  

unsigned char  bit_string[ ]  

) ;  

 

Functionari ty 

Encod ing  of i npu t texts  

Argument va lue  

data_type  

Type  of  text  data  

=”T”  ( Japanese  text,  s hift-JI S ) ,  ” E”  ( English  text,  ascii )  

cell_type  

Size  of  texture  map  

=" s" ( XS ) /=" S" ( S ) /=" m" ( M) /=" M" ( L)  

recover_level  

Strength  of  error  correction  

=" S" ( strong) / =" N" ( medium) / =" P" ( weak)  

NOTE  "N "(med ium)is  recommended  for ord inary prin ti ng  qual i ty of a  texture  map.  For poor 

prin ting  qual i ty,  "S"(strong)  i s  requ ired .  
data_size  

Byte  number  of  input  data  

data_code  

I nput  data  

bit_string   

Buffer  for  encoded data  

NOTE The  area  for the  buffer has  to  be  reserved  for the  ca l l i ng  s ide.  
 

Returned  va lue  

>0   Normal  end:  encode  data  put  away to  bit_string 

=0   Error:  failure  of  encoding 

<0   Data  volume  over:  =( byte  number  of  over  flow)  × -1 )  

 

3.3.3  Processing  by SpeechioSymbol  function  

3.3.3.1  Generation  of bi tmap image  

The cel l  data  stored  i n  a  buffer cal l ed  b i t  s tring  are  processed  to  create  a  texture  map  where  a  

cel l  i s  configured  wi th  4  ×  4  p ixels.  

3.3.3.2  Speech ioSymbol  function  

The  Speech ioSymbol  function  i s  shown  below.  

Speech ioSymbol  

short  __stdcall  SpeechioSymbol(  

s hort  col ,  

s hort  row,  

unsigned char  s ymbol_data[ ]  

) ;  

 

Functional i ty 
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Generating  (symbol i zi ng)  a  texture  map  from  encoded  data.  

Argument value  

col              

Number  of  cells  for  horizontal  s ymbol  

=4 0 ( XS ) /=7 3 (S ) /=10 6 (M) /=1 1 7 ( L)  

Row  

Number  of  cells  for  vertical  symbol  

=4 0 ( XS) /=7 3( S ) / =1 0 6( M) / =1 1 7 ( L)  

s ymbol_data  

Designated bit_string generated by  SpeechioEncode  function  

 

Returned  va lue  

=0   Normal  end 

<0   Error  

 

3.4  Decod ing  scheme  of a  texture  map to  texts  

The process  of generati ng  texts  from  a  texture  map  i s  shown  i n  F igure  3.  
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Figure 3  – Process  of text-decoding  from  texture  map  
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3.5  Example  of use  of the  functions  

As an  example  of use  of Speech ioEncode and  Speech ioSymbol  functions,  Windows l ibrary 
"Speech io  d l l "  wi th  the  API  funcions  i s  shown .  The  Speech io  d l l  (200  KB)  can  be  down loaded  at  
h ttp : //www. y-adag io. com/publ ic/committees/iec_tc1 00_ags/data/I EC62665/Speech io. d l l  

/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
*  
*  Example  of  us e   of  SpeechioEncode  and SpeechioSymbol  functions  
*  Link to  Speechio. lib  file.  “ Speechio. dll”  i s  allocated to  a  
*  given/transmitted holder  ( s ystem holder  or  program holder)  
*  
*************************************************** ************************** /  

#include  <stdio. h>  

#include  <string. h>  

#include  " Speechio. h" / *  declaration  of  function  prototype,  header  of  

definitional  

SP_MAX_BIT_SI ZE  * /  

int  main( void) {  

unsigned char  text[ ]  =  "  example  of  generated texture  map" ;  

/ *  i nput  text  data  * /  

unsigned char  bit_str[ SP_MAX_BIT_SIZE ] ; / *  bit_string  buffer  * /  

s hort  rc; / *variables  of  returned value  of  function* /  

 

/ *  encoding process / *  

rc  =  S peechioEncode(  " T" ,  " m" ,  " N" ,  " " ,  ( s hort) s trlen( text) ,  text,  " " ,  

bit_str) ;  

if( rc  <=  0 ) {  

if( rc  ==  0 )  

printf(  " failure  of  encoding process\ n" ) ;  

else  if( rc  <  0 )  

printf(  " %hd byte  over\ n”,  -rc)  

return  1 ;  

}  

 

/ *  process  of  generating texture  map  image  / *  

rc  =  SpeechioSymbol( 1 0 6 ,  1 0 6,  bit_str) ;  

if( rc  <  0 ) {  

printf( " failure  of  image  generating process\n" ) ;  

return  1 ;  

}  

 

 printf( " texture  map  image  is  transferred to  clipboard\n" ) ;  

 

return  0 ;  

}  

 

 

Example  of the  description  of header fi l e  "Speech io. h "  i s  shown  below:  
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
*   S peechio. h  
*************************************************************************/  
#defineMAX_DATA_SIZE  4 0 96/*  max  length  of  data_code  * /  
#defineMAX_BIT_SI ZE1960 0 / *  max  length  of  bit_string * /  
 
s hort  __stdcall  SpeechioEncode(  
char  data_type[ ] ,  
char  cell_type[ ] ,  
char  recover_level[ ] ,  
char  copyright[ ] ,  
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short  data_size,  
unsigned char  data_code[ ] ,  
char  path_name[ ] ,  
unsigned char  bit_string[ ]  
) ;  
 
s hort  __stdcall  SpeechioSymbol(  
short  col ,  
short  row,  
unsigned char  s ymbol_data[ ]  
) ;  
 
/ *  
--------------------------------------------------- --------------  
SpeechioEncode  
    Encodes  i nput  texts  to  create  cell  data.  
SpeechioSymbol  
    Creates  bit  image  of  a  texture  map  and forward it  to  clipboard.  
--------------------------------------------------- --------------  
* /  

 

4 Printing  of texture map image  

4.1  General  

I t  i s  necessary to  pri n t  a  texture  map  at  an  appropriate  pos i ti on  wi th  a  correct  s i ze  on  paper,  
because  an  aud i tory presentation  equ ipment reads  the  texture  map at  a  fixed  posi tion .  

4.2  Size  of image  

Cel ls  are  composed  of 4  ×  4  p ixe ls  of the  textu re  map  BMP (b i tmap)  image.  An  aud i tory 
presentation  equ ipment i s  designed  to  read  a  texture  map prin ted  on  paper wi th  a  600  dpi  
resolu tion .  The  image s ize  of the  texture  map prin ted  wi th  a  600  dpi  on  paper is  shown  i n  
Table  2 .  

Table  2  – S ize  of printed  texture  map  

Size  Number of cel l  
S ize  when  converted  to  600  dpi  

mm  

XS  40  ×  40  40  ×  4  ×  25, 4  /  600  =  6 , 77  

S  73  ×  73  73  ×  4  ×  25, 4  /  600  =  1 2 , 36  

M  1 06  ×  1 06  1 06  ×  4  ×  25, 4  /  600  =  1 7 , 95  

L  1 1 7  ×  1 1 7  1 1 7  ×  4  ×  25, 4  /  600  =  1 9, 81  

 

I n  case  of a  h igher image resolu tion ,  the  s i ze  of pri n ti ng  of the  texture  map  image  shal l  be  the  
same as  shown  in  Table  2 .  

4.3  Position  of the  texture  map  and  margin  on  paper 

The texture  map  shal l  be  prin ted  in  an  appropriate  pos i ti on .  When  using  a  camera  scanner as  
shown  i n  F igure  C.5,  the  pos i tion  is  l ess  cri tical .  

The  texture  map is  normal l y posi tioned  at the  bottom  righ t.  Regard less  of the  s i ze  of the  texture  

map,  the  cen tre  pos i ti on  shal l  be  25  mm  ±  0 , 5  mm  from  the  ri ght edge  and  bottom  edge  of the  
paper.  Overlap  wi th  another character or another p icture  shou ld  be  avoided .  To  recogn ize  the  
texture  map the  wh i te  marg in  su rround ing  i t  shou ld  be  more  than  4  mm ,  as  shown  i n  F igure  4 .  
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I f there  i s  a  reason  for not wan ting  to  pos i ti on  the  texture  map at  the  bottom  righ t,  i t  i s  possib le  
to  posi tion  i t  at  the  bottom  left  or top  left  or top  ri gh t.  The  aud i tory presentation  equ ipment can  
recogn ize  a  textu re  map  orientation  au tomatica l l y.  A ri ght  ang le  rotation  of paper is  not a  
problem ,  bu t  the  pos i ti on  of paper is  importan t i n  order to  i nsert the  aud i tory presentation  
equ ipment properl y,  as  shown  i n  F igure  5.  

Dimensions in  millimetres 

 

The  marg i n  surround i ng  the  texture  map  shal l  be  not  l ess  than  4  mm .  

The  cen tre  posi ti on  of the  textu re  map  shal l  be  arranged  at  25  mm  ±  0 , 5  mm  from  the  edge  of the  paper.  

Figure 4 – Posi tion ing  of texture  map and  margin  in  paper 
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The  cen tre  posi ti on  of the  textu re  map  shal l  be  arranged  at  25  mm  ±  0 , 5  mm  from  the  edge  of the  paper.  

Righ t  ang le  rotati on  of the  textu re  map  i s  au tomatical l y d etected  by the  aud i tory presentation  equ i pment.  

Figure 5  – Example  of texture  map arrangement 

 

IEC  

International  Electrotechnical  Commission

 



I EC 62665: 201 5  © I EC 201 5  – 1 9  – 

Annex A 
(informative)  

 
Input processing  (Japanese texts)  

A.1  General  

The aud i tory presentation  equ ipment syn thes izes  voice  from  text data  encoded  i n  a  textu re  map.  
I f the  text  data  con tain  con trol  codes  for text,  the  text-to-speech  cannot correctl y be  worked .  
Those  con trol  codes  for text  have  to  be  removed  i n  the  i npu t processing .  

For the  text-to-speech  some voice  properties  (male/female,  etc. )  can  be  speci fied  and  a  
particu lar pronunciation  of Kan j i  can  be  speci fied  by add ing  con trol  codes  for speech  i n  the  i npu t 
processing .  

A.2  Removal  of control  codes  for text 

For appropriate  text-to-speech  working ,  the  control  codes  for text:  0x01  through  0x08,  0x0b,  
0x0c,  0x0e  through  0x1 f and  0x7f (hexadecimal  representation  of Sh i ft  J I S  code,  J I S  X 0208)  
have  to  be  removed .  I n  the  aud i tory presentation  equ ipment,  tab  (0x09)  i s  converted  to  Toten  
(end  of sentence  i n  J apanese)  and  l i ne  feed  (0x0a)  i s  converted  to  0x0d0a  and  to  Ku ten  (pause  
i n  sen tence i n  J apanese) .  

Other specia l  characters  that cannot  correspond  to  an  appropriate  text-to-speech  shou ld  be  
removed  from  i npu t texts.  

A.3  Specification  of particular pronunciation  of Kan j i  

When  input  texts  i nclude  Kan j i  characters  that shou ld  be  converted  to  voice  wi th  a  particu lar 
pronunciation  by the  aud i tory presentation  equ ipment,  the  pronunciation  of Kan j i (s)  can  be  
speci fied  by succeed ing  a  colon  and  the  Hankaku  Katakana  string  represen ting  the  
pronunciation .  The  sequence of Kan j i (s) ,  a  colon  and  the  Hankaku  Katakana  stri ng  shal l  be  
enclosed  in  a  parenthesis,  as  shown  below.  

(Kan j i (s) :Hankaku  Katakana  string  represen ting  the  Kan j i (s)  pronunciation )  

Example  

((金田一君 :ｶﾈﾀ ﾞ ﾊｼﾞ ﾒ ｸﾝ))  

When  input texts  i nclude  alpha-numeric  characters  that shou ld  be  converted  to  voice  wi th  a  
particu lar pronunciation  by the  aud i tory presentation  equ ipment,  the  a lpha-numeric characters  
shal l  be  replaced  wi th  correspond ing  Kan j i (s)  or Zenkaku  Katakana(s).  Then  the  pronunciation  
shal l  be  speci fied  by succeed ing  a  colon  and  the  Hankaku  Katakana  string  representing  the  
pronunciation .  The  sequence  of Kan j i (s)  or Zenkaku  Katakana(s) ,  a  colon  and  the  Hankaku  
Katakana  string  shal l  be  enclosed  in  parentheses.  

A.4  Specification  of voice  properties  

I n  the  aud i tory presentation  equ ipment,  some voice  properties  can  be  speci fied  by add ing  
con trol  codes  for speech  j ust preced ing  a  sen tence.  The  control  code  for speech  can  be  
speci fied  i n  each  sen tence for contro l l ing  i ts  voice  properties.  I t  i s  poss ib le,  for example,  that  the  
fi rst sentence  i s  spoken  i n  a  male  voice  and  the  second  sentence  i n  a  female  voice.  

The  con trol  codes  for speech  are  shown  i n  Table  A. 1 .  
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Table  A. 1  – Control  codes  for speech  

Voice  property Control  
code  

Value  Coding  of control  
characters  

Voice  qual i ty  ^V0  male  voice(defau l t)  ^V=0x1 6  

^V1  female  voice  

P i tch  ^H0  Level  0  (m in imum)  ^H=0x08  

^H 1  Level  1  

^H2  Level  2  

^H3  Level  3  (defau l t  male  
voice)  

^H4  Level  4  (defau l t  female  
voice)  

^H5  Level  5  

^H6  Level  6  

^H7  Level  7  (maximum) 

Loudness  ^P0  Level  0  (m in imum)  ^P=0x1 0  

^P1  Level  1  

^P2  Level  2  

^P3  Level  3   

^P4  Level  4  (defau l t)  

^P5  Level  5  

^P6  Level  6  

^P7  Level  7  (maximum) 

Control  code  cons ists  of contro l  characters  and  a  succeed ing  numerical  va l ue.  

 

To the  sen tence wi thout con trol  codes  at i ts  beg inn ing ,  con trol  codes  of the  preced ing  sentence  
appl y.  Examples  of the  con trol  codes  for speech  are  shown  below:  
^V0^H3^P4  (male  voice,  p i tch  l evel  3 ,  l oudness  l evel  4)  
^V1 ^H4  (female  voice,  p i tch  l evel  4)  
^V0^H3 (male  voice,  pi tch  l evel  3)  

I f no  control  code  i s  speci fied ,  the  defau l t  va lues  of voice  properties  i n  Table  A. 1  appl y.  I t  i s  the  
case  equ ivalent to  the  speci fication  of voice  properties  wi th  con trol  codes  ^V0^H3^P4  (male  
voice,  p i tch  l evel  3,  l oudness  l evel  4) .  

I denti fying  a  page  boundary,  i npu t texts  i n  a  page  are  encoded  to  a  texture  map.  I f a  sen tence 
con tains  a  page  boundary,  i t  i s  deal t wi th  on  the  next page.  

The  aud i tory presentation  equ ipment i denti fies  the  end  of a  sentence  by the  characters  or 
character s trings  shown  i n  Table  A. 2  and  separates  each  sentence  from  i npu t texts.  After the  
end  of sentence,  NULL  (0x00)  i s  inserted  as  a  de l im i ter.  
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Table  A.2  – Characters  (character strings)  for i denti fying  the  end  of a  sentence  

。  ）  。 ）  ?  ）  ?）  !  ）  ! ）  。  

。  〕  。 〕  ?  〕  ?〕  !  〕  ! 〕  。  

。  ］  。 ］  ?  ］  ?］  !  ］  ! ］  ?  

。  ｝  。 ｝  ?  ｝  ?｝  !  ｝  ! ｝  ?  

。  〉  。 〉  ?  〉  ?〉  !  〉  ! 〉  !  

。  》  。 》  ?  》  ?》  !  》  ! 》  !  

。  」  。 」  ?  」  ?」  !  」  ! 」  CR+LF  

。  』  。 』  ?  』  ?』  !  』  ! 』   

。  】  。 】  ?  】  ?】  !  】  ! 】   

。  )  。 )  ?  )  ?)  !  )  ! )   

。  ]  。 ]  ?  ]  ? ]  !  ]  ! ]   

。  }  。 }  ?  }  ?}  !  }  ! }   

。  ｣  。 ｣  ?  ｣  ? ｣  !  ｣  ! ｣   

。  ”  。 ”  ?  ”  ?"  !  ”  ! "   

。  ’  。 '  ?  ’  ? '  !  ’  ! '   

 

I n  tables,  descriptions  i n  a  ce l l  are  deal t  wi th  as  a  sen tence.  

 

International  Electrotechnical  Commission

 



 – 22  – I EC 62665: 201 5  © I EC 201 5  

 

Annex B  
(informative)  

 
Input processing  (Engl ish  texts)  

I denti fying  a  page  boundary,  i npu t texts  i n  a  page  are  encoded  to  a  texture  map.  I f a  sen tence 
con tains  a  page  boundary,  i t  i s  deal t  wi th  on  the  next  page.  

The  end  of sen tence is  i den ti fied  by the  character s trings  shown  i n  Table  B . 1 .  I n  case  of a  
dupl ication  of the  character stri ngs,  the  l ast character stri ng  speci fi es  the  end  of sentence.  
However,  an  abbreviation  or acronym  wi th  " . "  (see  Table  B . 2)  does  not  i den ti fy the  end  of 
sen tence.  After the  end  of sen tence,  NULL  (0x00)  i s  i nserted  as  a  de l im i ter.  

Table  B . 1  – Characters  (character strings)  for i denti fying  the  end  of a  sentence  

" . "  +  SP（0x2e +  0x20 ）  " : "  +  SP（0x3a +  0x20）  

" ! "  +  SP（0x21  +  0x20 ）  " ; "  +  SP（0x3b  +  0x20）  

" ?"  +  SP（0x3 f +  0x20 ）  CR +  LF（0x0d +  0x0a）  

 

Table  B .2  – Abbreviation  or acronym with  " . "  

Mr.  Ans.  Dec.  

Mrs.  J an .  M t.  

Ms.  Feb.  LTD.  

Dr.  Mar.  Ltd .  

J r.  Apr.  I NC.  

A.D.  May.  I nc.  

B .C.  J un .  Co.  

a .m .  J u l .  vs .  

p .m .  Aug .  VS.  

U . S .  Sep.  S t.  

U . S .A.  Oct.  Vol .  

N .Y.  Nov.  Aus.  

 

I n  tables,  descriptions  i n  a  ce l l  are  deal t  wi th  as  a  sen tence.  
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Annex C  
(informative)  

 
Notch,  audi tory presentation  equ ipment,  and  etc.  

C.1  Notch  to  designate a  texture map posi tion  

I t  i s  recommended  to  make  a  notch  i n  an  edge  of paper to  des ignate  a  texture  map  posi tion  for 
b l i nd  people  as  shown  i n  F igure  C. 1 .  The  notch  i s  cu t ou t by us ing  ord inary punch ing  tools  for 
paper b i nd ing .  

 

Figure  C. 1  – Notch  to  designate  a  texture  map position  

C.2  Printing  paper 

An  appropriate  paper for pri n ti ng  a  texture  map is  speci fied  i n  I EC  62875  to  main tain  pri n ti ng  
qual i ty.  

C.3  Printing  and  printer 

A texture  map  shal l  be  prin ted  wi th  a  resolu tion  of 600  dp i  or more.  

The  pri n ting  qual i ty can  be  satisfied  by ord inary offset prin ters  or electrograph ic l aser pri n ters.  
Some i nkjet  pri n ters  may have  a  poss ib i l i ty to  produce  such  a  poor image  of texture  map  as  
cannot be  decoded  correctl y,  d ue  to  a  b lot  of i nk.  I t  can  be  expected ,  however,  that an  i nkjet 
prin ter wi th  a  h igher resolu tion  wi l l  soon  be  developed .  
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C.4 Copy 

Occasional l y,  a  copied  texture  map  cannot  be  decoded  correctl y due  to  a  degradation  of image 
qual i ty.  I t  i s  expected ,  however,  that  a  copier wi th  a  h igher resolu tion  wi l l  soon  be  developed .  

C.5 Extension  to  a  texture  map 

I n  F igure  1 ,  a  texture  map  has  sol i d  a l i gnment l ines  on  four s ides.  Regard ing  a l i gnment l ines,  the  
fol lowing  extens ions  can  be  in troduced .  

a)  A texture  map  has  broken  a l ignment l ines  on  two  s i des  as  shown  in  F igure  C. 2 .  

 

Figure C.2  – A texture  map  with  broken  al ignment  l ines  on  two sides  

b)   A texture  map  has  a  broken  l i ne  on  four s ides,  as  shown  i n  F igure  C. 3.  

 

Figure C.3  – A texture  map  with  broken  al ignment  l ines  on  four s ides  
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C.6  Examples  of audi tory presentation  equipment 

An  example  of aud i tory presentation  equ ipment i s  shown  in  F igure  C. 4.  A paper wi th  a  pri n ted  
texture  map  i s  i nserted  i n to  the  gap  of the  equ ipment and  the  texture  map  is  captured  by a  CCD  
camera  i n  the  equ ipment.  The  data  is  converted  in to  a  voice  us ing  the  text-to-speech  
functional i ty wi th in  the  equ ipment.  

  

F igure  C.4a – Fron t view  Figure  C.4b  – Rear vi ew  

Figure C.4 – An  example  of aud i tory presentation  equ ipment:  Speech ioTM  2  

Another example  of aud i tory presentation  equ ipment i s  shown  i n  F igure  C. 5,  where  a  camera  
scanner captures  a  pri n ted  texture  map  on  paper and  i nsta l l ed  software  i n  a  personal  compu ter 
(PC)  decodes  the  texture  map  and  carries  ou t  the  text-to-speech  conversion .  

______________ 

2  Speech i oTM  i s  the  trade  mark of a  product suppl i ed  by KOSAIDO Co. ,  Ltd .  

 Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  document and  does  not  consti tu te  an  endorsement  by 
I EC of the  product named .  Equ ival ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same resu l ts .  
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F i gure  C.5a  – Camera  scanner  Figure  C.5b  – PC  and  camera  scanner  

Figure C.5 – Another example  of audi tory presentation  equ ipment:  Speechio  PlusTM  3  

 

______________ 

3  Speech i o  P l usTM  i s  the  trade  mark of a  product suppl i ed  by KOSAIDO Co. ,  Ltd .  

 Th i s  i n formation  i s  g i ven  for the  conven ience  of users  of th i s  document  and  does  not  consti tu te  an  endorsement by 
I EC of the  product named .  Equ ival ent  products  may be  used  i f they can  be  shown  to  l ead  to  the  same  resu l ts .  
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Annex D  
(informative)  

 
Example  of Reed  Solomon  error correction  

encoding  using  Galois  field  GF(2048)  

As an  example,  a  program  of Reed  Solomon  error correction  encod ing  us ing  Galois  fi e l d  
GF(2048)  i n  the  l i brary "Speech io  d l l "  i s  shown :  

 

/*****************************************************************************/ 

#include  <std io. h>  

 

#defineTRUE1  

#defineFALSE0  

//#defineGF256  

#defineGF2048  

typedef unsigned  shortushort;  

 

/*--------------------------------------------------------------------------- ---  

*Publ ic Function  

*----------------------------------------------------------------------------- */ 

void  I n i tLogTables( in t  power) ;  

i n t  GFmul ( i n t  p1 ,  i n t  p2) ;  

i n t  GFd iv(i n t p1 ,  i n t  p2) ;  

void  CalcChecks(ushort  pol y[] , ushort  sym[] , i n t  ds ize, i n t  cs ize) ;  

i n t  CorrectErrs(ushort sym[] , i n t  ds ize, in t  cs ize);  

 

/*------------------------------------------------------------------------------  

* I n ternal  Function  

*----------------------------------------------------------------------------- */ 

static void  CalcSyndromes(ushort sym[] ,  i n t  s i ze,  i n t  rss ize,  i n t  i s i ze,  i n t  v) ;  

static i n t  Norm lzToepl i tz( i n t  s i ze) ;  

static void  SolveToepl i tz( i n t  s i ze) ;  

static i n t  Ch ienSearch( in t  s i ze) ;  

static void  ErrLocI n i t( in t  s i ze);  

 

/*------------------------------------------------------- -----------------------  

* I n ternal  va lue  

*----------------------------------------------------------------------------- */ 

 

#i fdef_DYNAMIC_IN ITIALIZE  

static ushort g fpwr[GF] ;  

static ushort g fl og [GF] ;  

#e lse  

#include  "GFTable.c"  

#end i f 

static i n t  g f_power;  

static i n t  g f_d im ;  

static i n t  g f_1 ;  

static i n t  g f_2 ;  

static const i n t  power2[]={1 , 2 , 4 , 8 , 1 6 ,32 ,64, 1 28, 256, 51 2 , 1 024, 2048};  

 

//uns igned  char sym [255*8] ;  

/*******************************************************************************  

*  

*A tab le  i s  changed  the  fi rst stage.  

*  
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*******************************************************************************/ 

#define  GEN  0x2d  

void  I n i tLogTables( in t  power)  

{  

g f_power =  power;  

g f_d im=power2[gf_power] ;  

g f_1 =gf_d im-1 ;  

g f_2=gf_d im-2;  

 

}  

 

/*******************************************************************************  

*  

*Galois  mu l ti p l ication .  

*  

*******************************************************************************/ 

i n t  GFmul( i n t  p1 ,  i n t  p2)  

{  

i n t  i ;  

i f((p1 ==0) | | (p2==0)){  

return(0);  

}  

i =( in t)gflog [p1 ]+( in t)gflog [p2] ;  

i f( i >gf_2){  

i -=gf_1 ;  

}  

i =( in t)gfpwr[i ] ;  

return( i ) ;  

}  

/*******************************************************************************  

*  

*Galois  d ivis ion .  

*  

*******************************************************************************/ 

i n t  GFd iv(i n t p1 ,  i n t  p2)  

{  

i n t  i ;  

i f(p2==0){  

prin tf(" \nd ivideby0\n ");  

return(0);  

}  

i f(p1 ==0){  

return(0);  

}  

i =( in t)gflog [p1 ] -( in t)gflog [p2] ;  

i f( i<0){  

i +=gf_1 ;  

}  

i f( i>gf_2){  

i -=gf_1 ;  

}  

i =( in t)gfpwr[i ] ;  

return( i ) ;  

}  

 

/*******************************************************************************  

*  

*RS  mark i s  generated .  

*  
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*******************************************************************************/ 

void  CalcChecks(ushort  pol y[] , ushort  sym[] , i n t  ds ize, i n t  cs ize)  

{  

i n t  t,  i ,  n ,  v,  i s i ze;  

 

i s i ze=1 ;  

 

for(v=0; v<is ize; v++){  

for(n=ds ize; n<ds ize+csize; n++){  

sym[v+(n*is i ze) ]=0;  

}  

}  

 

for(v=0; v<is ize; v++){  

for(n=0; n<dsize; n++){  

t=sym [v+(dsize*i s ize)] ^sym[v+(n*is ize)] ;  

for( i=0; i<cs ize-1 ; i ++){  

sym[v+((ds ize+ i )* is i ze)]=  

sym[v+((ds ize+ i+1 )* is i ze)] ^GFmu l (t, pol y[i ] ) ;  

}  

sym[v+((ds ize+csi ze-1 )* i s i ze)]=GFmul (t, pol y[csize-1 ] ) ;  

}  

}  

 

return ;  

}  

//#define  MAXBUF256  

#define  MAXBUFGF 

 

//#defineMAXTOEPLITZ37  

#defineMAXTOEPLITZ1 024  

 

ushort l ogsym [MAXBUF] ;  

ushort pwrlogsym[MAXBUF] ;  

ushort synd rome[MAXBUF] ;  

ushort tp l tzarray[MAXTOEPLITZ*(MAXTOEPLITZ+1 0)] ;  

ushort tp l tzrs l t[MAXTOEPLITZ] ;  

ushort errloc[MAXTOEPLITZ] ;  

i n tssize;  

 

i n t  CorrectErrorCount;  

 

/*******************************************************************************  

*  

*An  error i s  d iscovered  and  corrected .  

*  

*******************************************************************************/ 

i n t  CorrectErrs(ushort sym[] , i n t  ds ize, in t  cs ize)  

{  

i n t  i , errcn t, v;  

i n tis i ze=1 ;  

i n te=0;  

 

ss ize=dsize+csize;  

for(v=0; v<is i ze; v++){  

CalcSyndromes(sym,ss ize, cs ize/2, is i ze, v) ;  

errcnt=Norm lzToepl i tz(csize/2);  

i f(errcnt>0){  

i f(tpl tzarray[0]==0){  
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CorrectErrorCount =  e  +  errcnt;  

return(-1 );  

}  

SolveToepl i tz(errcn t);  

i f( ! Ch ienSearch(errcnt)){  

CorrectErrorCount =  e  +  errcnt;  

return(-2);  

}  

ErrLocI n i t(errcnt) ;  

i f(Norm lzToepl i tz(errcn t) ! =errcnt){  

CorrectErrorCount =  e  +  errcnt;  

return(-3);  

}  

SolveToepl i tz(errcn t);  

for( i=0; i<errcnt; i ++){  

sym[v+((ss ize-((errloc[i ]==0)?gf_1 : errloc[i ] ))*is ize) ]^=tp l tzrsl t[ i ] ;  

}  

}  

e+=errcn t;  

}  

CorrectErrorCount  =  e ;  

return(e);  

}  

 

/*******************************************************************************  

*  

*A syndrome is  ca lcu lated .  

*  

*******************************************************************************/ 

void  CalcSyndromes(ushort  sym[] ,  i n t  s i ze,  i n t  rss ize,  i n t  i s i ze,  i n t v)  

{  

i n t  i ,  i 1 ,  j ,  n ;  

 

 

for( i=0; i<s ize; i++){  

i 1 =((sym[i ]==0)?gf_1 : gflog[sym[i ] ] ) ;  

i f( i 1 ! =gf_1 ){  

i 1 = i 1 +(s ize- i ) ;  

i 1 =(( i 1 >gf_2)?(i 1 -gf_1 ): i 1 ) ;  

}  

l ogsym[i ]= i 1 ;  

}  

 

for( j=0; j <rssize*2; j ++){  

syndrome[j ]=0;  

for( i=0; i<s ize; i++){  

i f( l ogsym[i ] ! =(gf_d im -1 )){  

syndrome[j ] ^=gfpwr[logsym[i ] ] ;  

n= logsym[i ]+(size- i ) ;  

l ogsym[i ]=((n>gf_2)?(n-gf_1 ) : n);  

}  

}  

}  

 

for( j=n=0; j <MAXTOEPLITZ*rssize; j +=MAXTOEPLITZ,n++){  

for( i=0; i<=rss ize; i++){  

tp l tzarray[j + i ]=syndrome[n+ i ] ;  

}  

}  
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}  

 

/*------------------------------------------------------------------------------  

*  

*Norm lzToepl i tz  

*  

*-----------------------------------------------------------------------------*/ 

i n t  Norm lzToepl i tz( in t s i ze)  

{  

i n t  x,  y,  x1 ,  y1 ,  n ;  

 

for(x=y=0; x<size; x++, y++){  

 

i f(tpl tzarray[x+(MAXTOEPLITZ*y) ]==0){  

for(y1 =y+1 ; y1 <s ize; y1 ++){  

i f(tpl tzarray[x+(MAXTOEPLITZ*y1 ) ] ! =0){  

for(x1 =x; x1 <=size;x1 ++){  

 

n=tpl tzarray[x1 +(MAXTOEPLITZ*y1 ) ] ;  

tp l tzarray[x1 +(MAXTOEPLITZ*y1 ) ]=tpl tzarray[x1 +(MAXTOEPLITZ*y)] ;  

tp l tzarray[x1 +(MAXTOEPLITZ*y)]=n ;  

}  

break;  

}  

}  

 

i f(y1 ==size){  

y-- ;  

con tinue;  

}  

}  

 

for(y1 =y+1 ; y1 <s ize; y1 ++){  

i f(tpl tzarray[x+(MAXTOEPLITZ*y1 ) ] ! =0){  

n=GFd iv(tpl tzarray[x+(MAXTOEPLITZ*y1 ) ] , tp l tzarray[x+(MAXTOEPLITZ*y)] ) ;  

tp l tzarray[x+(MAXTOEPLITZ*y1 )]=0;  

for(x1 =x+1 ; x1 <=size;x1 ++){  

tp l tzarray[x1 +(MAXTOEPLITZ*y1 ) ] ^=GFmul(n , tp l tzarray[x1 +(MAXTOEPLITZ*y)] ) ;  

}  

}  

}  

}  

return(y);  

}  

 

/*------------------------------------------------------------------------------  

*  

*SolveToelpl i tz  

*  

*----------------------------------------------------------------------------- */  

void  SolveToepl i tz( i n t  s i ze)  

{  

i n t  x,  x1 ,  r;  

 

for (x =  s i ze-1 ;  x  >=  0 ;  x--)  {  

r =  tp l tzarray[size  +  (MAXTOEPLITZ*x)] ;  

 

for(x1 =s ize-1 ; x1 >x;x1 --){  

r^=GFmul (tp l tzrs l t[x1 ] , tpl tzarray[x1 +(MAXTOEPLITZ*x)] ) ;  
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}  

tp l tzrsl t[x]=GFd iv(r, tp l tzarray[x+(MAXTOEPLITZ*x)] ) ;  

}  

}  

 

/*------------------------------------------------------------------------------  

*  

*Ch ienSearch  

*  

*----------------------------------------------------------------------------- */ 

i n t  Ch ienSearch( in t  s i ze)  

{  

i n t  i ,  j ,  r,  e  =  0 ;  

i n tlog [MAXTOEPLITZ] ;  

 

for( i=0; i<s ize; i++){  

l og [i ] =gflog [tp l tzrsl t[s i ze-1 - i ] ] ;  

}  

for( j=1 ; j <=ssize; j ++){  

r=1 ;  

for( i=0; i<s ize; i++){  

i f(( log[i ] -= i+1 )<0){  

l og [i ]+=gf_1 ;  

}  

r^=gfpwr[log[i ] ] ;  

}  

i f(r==0){  

errloc[e]=j <gf_1 ?j : 0 ;  

e++;  

i f(e>=size)break;  

}  

}  

return(e>=size) ;  

}  

 

/*------------------------------------------------------------------------------  

*  

*ErrLocI n i t  

*  

*----------------------------------------------------------------------------- */  

void  ErrLocIn i t( in t s i ze)  

{  

i n t  i ,  j ;  

i n t  l og [MAXTOEPLITZ] , log1 [MAXTOEPLITZ] ;  

 

for( i=0; i<s ize; i++){  

l og [i ]= log1 [i ]=errloc[i ] ;  

}  

for( j=0; j <s ize; j ++){  

for( i=0; i<s ize; i++){  

tp l tzarray[i+(MAXTOEPLITZ*j )]=gfpwr[log1 [i ] ] ;  

i f(( l og1 [i ]+= log [i ] )>gf_2){  

l og1 [i ] -=gf_1 ;  

}  

}  

tp l tzarray[i+(MAXTOEPLITZ*j )]=syndrome[j ] ;  

}  

}  
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/*****************************************************************************/ 

 

#i fndef__GF_TABLE__ 

#define__GF_TABLE__ 

 

static unsigned  short  g fpwr[GF]={  

1 ,  2 ,  4 ,  8,  1 6,  32 ,  64,  1 28,  

256,  51 2 ,  1 024,  45,  90 ,  1 80,  360,  720,  

1 440,  877,  1 754,  1 433,  799,  1 598,  1 1 05,  1 43,  

286,  572 ,  1 1 44,  221 ,  442,  884,  1 768,  1 533,  

983,  1 966,  1 905,  1 743,  1 459,  843,  1 686,  1 281 ,  

559,  1 1 1 8,  1 45,  290,  580,  1 1 60,  31 7,  634,  

1 268,  453,  906,  1 81 2 ,  1 541 ,  1 063,  99,  1 98,  

396,  792 ,  1 584,  1 1 01 ,  1 83,  366,  732,  1 464,  

861 ,  1 722,  1 369,  671 ,  1 342 ,  593,  1 1 86,  361 ,  

722 ,  1 444,  869,  1 738,  1 465,  863,  1 726,  1 361 ,  

655,  1 31 0,  529,  1 058,  1 05,  21 0,  420,  840,  

1 680,  1 293,  567,  1 1 34,  241 ,  482 ,  964,  1 928,  

1 853,  1 623,  1 1 55,  299,  598,  1 1 96,  373,  746,  

1 492,  901 ,  1 802 ,  1 593,  1 1 1 9,  1 47,  294,  588,  

1 1 76,  285,  570,  1 1 40,  1 97,  394,  788,  1 576,  

1 1 49,  21 5,  430,  860,  1 720,  1 373,  663,  1 326,  

625,  1 250,  489,  978,  1 956,  1 893,  1 767,  1 507,  

1 003,  2006,  1 921 ,  1 839,  1 651 ,  1 227,  443,  886,  

1 772,  1 525,  967,  1 934,  1 841 ,  1 61 5,  1 203,  331 ,  

662 ,  1 324,  629,  1 258,  505,  1 01 0 ,  2020,  2021 ,  

2023,  201 9,  2027,  2043,  201 1 ,  1 947,  1 81 9,  1 563,  

1 051 ,  27 ,  54 ,  1 08,  21 6,  432,  864,  1 728,  

1 453,  887,  1 774,  1 521 ,  975,  1 950,  1 809,  1 551 ,  

1 075,  75,  1 50,  300,  600,  1 200,  333,  666,  

1 332,  581 ,  1 1 62 ,  31 3 ,  626,  1 252 ,  485,  970,  

1 940,  1 797,  1 575,  1 1 23,  235,  470,  940,  1 880,  

1 693,  1 303,  51 5,  1 030,  33,  66,  1 32 ,  264,  

528,  1 056,  1 09,  21 8,  436,  872,  1 744,  1 421 ,  

823,  1 646,  1 265,  463,  926,  1 852 ,  1 621 ,  1 1 59,  

291 ,  582 ,  1 1 64,  309,  61 8,  1 236,  389,  778,  

1 556,  1 029,  39,  78,  1 56,  31 2 ,  624,  1 248,  

493,  986,  1 972,  1 861 ,  1 703,  1 379,  747,  1 494,  

897,  1 794,  1 577,  1 1 51 ,  21 1 ,  422 ,  844,  1 688,  

1 309,  535,  1 070,  1 1 3 ,  226,  452,  904,  1 808,  

1 549,  1 079,  67,  1 34,  268,  536,  1 072,  77,  

1 54 ,  308,  61 6,  1 232,  397,  794,  1 588,  1 093,  

1 67,  334,  668,  1 336,  605,  1 21 0,  345,  690,  

1 380,  741 ,  1 482 ,  953,  1 906,  1 737,  1 471 ,  851 ,  

1 702,  1 377,  751 ,  1 502,  91 3 ,  1 826,  1 641 ,  1 279,  

467,  934,  1 868,  1 71 7,  1 351 ,  675,  1 350,  673,  

1 346,  681 ,  1 362 ,  649,  1 298,  521 ,  1 042 ,  9 ,  

1 8 ,  36,  72 ,  1 44,  288,  576,  1 1 52,  301 ,  

602 ,  1 204,  325,  650,  1 300,  51 7,  1 034,  57,  

1 1 4 ,  228,  456,  91 2 ,  1 824,  1 645,  1 271 ,  451 ,  

902 ,  1 804,  1 589,  1 095,  1 63,  326,  652,  1 304,  

541 ,  1 082,  89,  1 78,  356,  71 2 ,  1 424,  781 ,  

1 562,  1 049,  31 ,  62 ,  1 24 ,  248,  496,  992,  

1 984,  1 965,  1 91 1 ,  1 731 ,  1 451 ,  891 ,  1 782,  1 473,  

943,  1 886,  1 681 ,  1 295,  563,  1 1 26,  225,  450,  

900,  1 800,  1 597,  1 1 1 1 ,  1 31 ,  262 ,  524,  1 048,  

29 ,  58,  1 1 6,  232,  464,  928,  1 856,  1 709,  

1 399,  707,  1 41 4,  801 ,  1 602,  1 1 93,  383,  766,  

1 532,  981 ,  1 962,  1 91 3,  1 759,  1 427,  779,  1 558,  
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1 025,  47 ,  94 ,  1 88,  376,  752,  1 504,  1 005,  

201 0,  1 945,  1 823,  1 555,  1 035,  59,  1 1 8 ,  236,  

472,  944,  1 888,  1 773,  1 527,  963,  1 926,  1 825,  

1 647,  1 267,  459,  91 8,  1 836,  1 653,  1 223,  41 9,  

838,  1 676,  1 333,  583,  1 1 66,  305,  61 0,  1 220,  

421 ,  842 ,  1 684,  1 285,  551 ,  1 1 02 ,  1 77,  354,  

708,  1 41 6,  829,  1 658,  1 241 ,  41 5,  830,  1 660,  

1 237,  391 ,  782,  1 564,  1 045,  7 ,  1 4 ,  28,  

56 ,  1 1 2 ,  224,  448,  896,  1 792 ,  1 581 ,  1 1 43,  

1 95,  390,  780,  1 560,  1 053,  23,  46 ,  92,  

1 84,  368,  736,  1 472,  941 ,  1 882,  1 689,  1 31 1 ,  

531 ,  1 062,  97,  1 94,  388,  776,  1 552,  1 037,  

55,  1 1 0 ,  220,  440,  880,  1 760,  1 51 7,  1 01 5,  

2030,  2033,  1 999,  1 971 ,  1 867,  1 723,  1 371 ,  667,  

1 334,  577,  1 1 54,  297,  594,  1 1 88,  357,  71 4,  

1 428,  773,  1 546,  1 081 ,  95,  1 90,  380,  760,  

1 520,  973,  1 946,  1 81 7,  1 567,  1 043,  1 1 ,  22 ,  

44 ,  88,  1 76,  352,  704,  1 408,  81 3,  1 626,  

1 1 77,  287,  574,  1 1 48,  21 3,  426,  852,  1 704,  

1 405,  727,  1 454,  881 ,  1 762,  1 51 3,  1 023,  2046,  

2001 ,  1 935,  1 843,  1 61 1 ,  1 21 1 ,  347,  694,  1 388,  

757,  1 51 4,  1 01 7,  2034,  1 993,  1 983,  1 875,  1 675,  

1 339,  603,  1 206,  321 ,  642,  1 284,  549,  1 098,  

1 85,  370,  740,  1 480,  957,  1 91 4,  1 753,  1 439,  

787,  1 574,  1 1 21 ,  239,  478,  956,  1 91 2 ,  1 757,  

1 431 ,  771 ,  1 542,  1 057,  1 1 1 ,  222 ,  444,  888,  

1 776,  1 485,  951 ,  1 902,  1 777,  1 487,  947,  1 894,  

1 761 ,  1 51 9,  1 01 1 ,  2022,  201 7,  2031 ,  2035,  1 995,  

1 979,  1 883,  1 691 ,  1 307,  539,  1 078,  65,  1 30 ,  

260,  520,  1 040,  1 3 ,  26 ,  52,  1 04,  208,  

41 6,  832 ,  1 664,  1 325,  631 ,  1 262 ,  497,  994,  

1 988,  1 957,  1 895,  1 763,  1 51 5,  1 01 9,  2038,  1 985,  

1 967,  1 907,  1 739,  1 467,  859,  1 71 8,  1 345,  687,  

1 374,  657,  1 31 4,  61 7 ,  1 234,  393,  786,  1 572 ,  

1 1 25,  231 ,  462,  924,  1 848,  1 629,  1 1 75,  259,  

51 8,  1 036,  53,  1 06,  21 2 ,  424,  848,  1 696,  

1 389,  759,  1 51 8,  1 009,  201 8,  2025,  2047,  2003,  

1 931 ,  1 851 ,  1 627,  1 1 79,  283,  566,  1 1 32,  245,  

490,  980,  1 960,  1 91 7,  1 751 ,  1 41 1 ,  81 1 ,  1 622,  

1 1 53,  303,  606,  1 21 2 ,  341 ,  682,  1 364,  645,  

1 290,  569,  1 1 38,  201 ,  402,  804,  1 608,  1 21 3,  

343,  686,  1 372,  661 ,  1 322,  633,  1 266,  457,  

91 4,  1 828,  1 637,  1 255,  483,  966,  1 932 ,  1 845,  

1 607,  1 1 87,  363,  726,  1 452,  885,  1 770,  1 529,  

991 ,  1 982,  1 873,  1 679,  1 331 ,  587,  1 1 74,  257,  

51 4,  1 028,  37,  74 ,  1 48,  296,  592,  1 1 84,  

365,  730,  1 460,  837,  1 674,  1 337,  607,  1 21 4,  

337,  674,  1 348,  677,  1 354,  697,  1 394,  71 3,  

1 426,  777,  1 554,  1 033,  63,  1 26,  252,  504,  

1 008,  201 6,  2029,  2039,  1 987,  1 963,  1 91 5,  1 755,  

1 435,  795,  1 590,  1 089,  1 75,  350,  700,  1 400,  

733,  1 466,  857,  1 71 4,  1 353,  703,  1 406,  721 ,  

1 442,  873,  1 746,  1 41 7,  831 ,  1 662,  1 233,  399,  

798,  1 596,  1 1 09,  1 35,  270,  540,  1 080,  93,  

1 86,  372,  744,  1 488,  909,  1 81 8,  1 561 ,  1 055,  

1 9 ,  38,  76 ,  1 52 ,  304,  608,  1 21 6,  429,  

858,  1 71 6,  1 349,  679,  1 358,  689,  1 378,  745,  

1 490,  905,  1 81 0,  1 545,  1 087,  83 ,  1 66,  332,  

664,  1 328,  589,  1 1 78,  281 ,  562,  1 1 24 ,  229,  
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458,  91 6,  1 832,  1 661 ,  1 239,  387,  774,  1 548,  

1 077,  71 ,  1 42 ,  284,  568,  1 1 36,  205,  41 0,  

820,  1 640,  1 277,  471 ,  942,  1 884,  1 685,  1 287,  

547,  1 094,  1 61 ,  322,  644,  1 288,  573,  1 1 46,  

21 7,  434,  868,  1 736,  1 469,  855,  1 71 0,  1 393,  

71 9,  1 438,  785,  1 570,  1 1 29,  255,  51 0 ,  1 020,  

2040,  201 3,  1 943,  1 795,  1 579,  1 1 47,  21 9,  438,  

876,  1 752,  1 437,  791 ,  1 582,  1 1 37,  207,  41 4 ,  

828,  1 656,  1 245,  407,  81 4,  1 628,  1 1 73,  263,  

526,  1 052,  21 ,  42 ,  84,  1 68,  336,  672,  

1 344,  685,  1 370,  665,  1 330,  585,  1 1 70,  265,  

530,  1 060,  1 01 ,  202,  404,  808,  1 61 6,  1 1 65,  

31 1 ,  622,  1 244,  405,  81 0 ,  1 620,  1 1 57,  295,  

590,  1 1 80,  277,  554,  1 1 08,  1 33,  266,  532,  

1 064,  1 25,  250,  500,  1 000,  2000,  1 933,  1 847,  

1 603,  1 1 95,  379,  758,  1 51 6,  1 01 3,  2026,  2041 ,  

201 5,  1 939,  1 803,  1 595,  1 1 1 5,  1 55,  31 0,  620,  

1 240,  41 3,  826,  1 652,  1 221 ,  423,  846,  1 692 ,  

1 301 ,  51 9,  1 038,  49,  98,  1 96,  392 ,  784,  

1 568,  1 1 33,  247,  494,  988,  1 976,  1 885,  1 687,  

1 283,  555,  1 1 1 0,  1 29,  258,  51 6,  1 032 ,  61 ,  

1 22 ,  244,  488,  976,  1 952 ,  1 901 ,  1 783,  1 475,  

939,  1 878,  1 665,  1 327,  627,  1 254,  481 ,  962 ,  

1 924,  1 829,  1 639,  1 251 ,  491 ,  982,  1 964,  1 909,  

1 735,  1 443,  875,  1 750,  1 409,  81 5,  1 630,  1 1 69,  

271 ,  542,  1 084,  85,  1 70,  340,  680,  1 360,  

653,  1 306,  537,  1 074,  73 ,  1 46,  292,  584,  

1 1 68,  269,  538,  1 076,  69 ,  1 38,  276,  552,  

1 1 04,  1 41 ,  282,  564,  1 1 28,  253,  506,  1 01 2 ,  

2024,  2045,  2007,  1 923,  1 835,  1 659,  1 243,  41 1 ,  

822,  1 644,  1 269,  455,  91 0,  1 820,  1 557,  1 031 ,  

35,  70,  1 40,  280,  560,  1 1 20,  237,  474,  

948,  1 896,  1 789,  1 495,  899,  1 798,  1 569,  1 1 35,  

243,  486,  972,  1 944,  1 821 ,  1 559,  1 027,  43 ,  

86,  1 72 ,  344,  688,  1 376,  749,  1 498,  921 ,  

1 842,  1 609,  1 21 5,  339,  678,  1 356,  693,  1 386,  

761 ,  1 522,  969,  1 938,  1 801 ,  1 599,  1 1 07,  1 39,  

278,  556,  1 1 1 2,  1 57,  31 4,  628,  1 256,  509,  

1 01 8,  2036,  1 989,  1 959,  1 891 ,  1 771 ,  1 531 ,  987,  

1 974,  1 857,  1 71 1 ,  1 395,  71 5,  1 430,  769,  1 538,  

1 065,  1 27,  254,  508,  1 01 6,  2032 ,  1 997,  1 975,  

1 859,  1 707,  1 403,  731 ,  1 462,  833,  1 666,  1 321 ,  

639,  1 278,  465,  930,  1 860,  1 701 ,  1 383,  739,  

1 478,  929,  1 858,  1 705,  1 407,  723,  1 446,  865,  

1 730,  1 449,  895,  1 790,  1 489,  91 1 ,  1 822,  1 553,  

1 039,  51 ,  1 02 ,  204,  408,  81 6 ,  1 632,  1 261 ,  

503,  1 006,  201 2 ,  1 941 ,  1 799,  1 571 ,  1 1 31 ,  251 ,  

502 ,  1 004,  2008,  1 949,  1 81 5,  1 539,  1 067,  1 23,  

246,  492 ,  984,  1 968,  1 869,  1 71 9,  1 347,  683,  

1 366,  641 ,  1 282 ,  553,  1 1 06,  1 37,  274,  548,  

1 096,  1 89,  378,  756,  1 51 2,  1 021 ,  2042,  2009,  

1 951 ,  1 81 1 ,  1 547,  1 083,  91 ,  1 82 ,  364,  728,  

1 456,  845,  1 690,  1 305,  543,  1 086,  81 ,  1 62 ,  

324,  648,  1 296,  525,  1 050,  25,  50,  1 00,  

200,  400,  800,  1 600,  1 1 97,  375,  750,  1 500,  

91 7 ,  1 834,  1 657,  1 247,  403,  806,  1 61 2 ,  1 205,  

327,  654,  1 308,  533,  1 066,  1 21 ,  242,  484,  

968,  1 936,  1 805,  1 591 ,  1 091 ,  1 71 ,  342,  684,  

1 368,  669,  1 338,  601 ,  1 202 ,  329,  658,  1 31 6,  
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61 3,  1 226,  441 ,  882,  1 764,  1 509,  999,  1 998,  

1 969,  1 871 ,  1 71 5,  1 355,  699,  1 398,  705,  1 41 0,  

809,  1 61 8,  1 1 61 ,  31 9,  638,  1 276,  469,  938,  

1 876,  1 669,  1 31 9,  61 1 ,  1 222,  41 7,  834,  1 668,  

1 31 7,  61 5,  1 230,  433,  866,  1 732 ,  1 445,  871 ,  

1 742,  1 457,  847,  1 694,  1 297,  527,  1 054,  1 7 ,  

34 ,  68,  1 36,  272,  544,  1 088,  1 73,  346,  

692 ,  1 384,  765,  1 530,  985,  1 970,  1 865,  1 727,  

1 363,  651 ,  1 302 ,  51 3 ,  1 026,  41 ,  82 ,  1 64 ,  

328,  656,  1 31 2,  621 ,  1 242,  409,  81 8,  1 636,  

1 253,  487,  974,  1 948,  1 81 3,  1 543,  1 059,  1 07,  

21 4 ,  428,  856,  1 71 2,  1 357,  695,  1 390,  753,  

1 506,  1 001 ,  2002,  1 929,  1 855,  1 61 9,  1 1 63,  31 5,  

630,  1 260,  501 ,  1 002 ,  2004,  1 925,  1 831 ,  1 635,  

1 259,  507,  1 01 4,  2028,  2037,  1 991 ,  1 955,  1 899,  

1 787,  1 499,  923,  1 846,  1 601 ,  1 1 99,  371 ,  742,  

1 484,  949,  1 898,  1 785,  1 503,  91 5,  1 830,  1 633,  

1 263,  499,  998,  1 996,  1 973,  1 863,  1 699,  1 387,  

763,  1 526,  961 ,  1 922 ,  1 833,  1 663,  1 235,  395,  

790,  1 580,  1 1 41 ,  1 99,  398,  796,  1 592,  1 1 1 7 ,  

1 51 ,  302 ,  604,  1 208,  349,  698,  1 396,  709,  

1 41 8,  825,  1 650,  1 225,  447,  894,  1 788,  1 493,  

903,  1 806,  1 585,  1 1 03,  1 79,  358,  71 6,  1 432 ,  

797,  1 594,  1 1 1 3,  1 59,  31 8,  636,  1 272,  477,  

954,  1 908,  1 733,  1 447,  867,  1 734,  1 441 ,  879,  

1 758,  1 425,  783,  1 566,  1 041 ,  1 5,  30,  60,  

1 20,  240,  480,  960,  1 920,  1 837,  1 655,  1 21 9,  

427,  854,  1 708,  1 397,  71 1 ,  1 422 ,  81 7,  1 634,  

1 257,  51 1 ,  1 022,  2044,  2005,  1 927,  1 827,  1 643,  

1 275,  475,  950,  1 900,  1 781 ,  1 479,  931 ,  1 862,  

1 697,  1 391 ,  755,  1 51 0,  993,  1 986,  1 961 ,  1 91 9,  

1 747,  1 41 9,  827,  1 654,  1 21 7,  431 ,  862 ,  1 724,  

1 365,  647,  1 294,  561 ,  1 1 22,  233,  466,  932,  

1 864,  1 725,  1 367,  643,  1 286,  545,  1 090,  1 69,  

338,  676,  1 352,  701 ,  1 402,  729,  1 458,  841 ,  

1 682,  1 289,  575,  1 1 50,  209,  41 8,  836,  1 672 ,  

1 341 ,  599,  1 1 98,  369,  738,  1 476,  933,  1 866,  

1 721 ,  1 375,  659,  1 31 8,  609,  1 21 8,  425,  850,  

1 700,  1 381 ,  743,  1 486,  945,  1 890,  1 769,  1 535,  

979,  1 958,  1 889,  1 775,  1 523,  971 ,  1 942,  1 793,  

1 583,  1 1 39,  203,  406,  81 2,  1 624,  1 1 81 ,  279,  

558,  1 1 1 6,  1 49,  298,  596,  1 1 92,  381 ,  762,  

1 524,  965,  1 930,  1 849,  1 631 ,  1 1 71 ,  267,  534,  

1 068,  1 1 7,  234,  468,  936,  1 872,  1 677,  1 335,  

579,  1 1 58,  289,  578,  1 1 56,  293,  586,  1 1 72,  

261 ,  522 ,  1 044,  5 ,  1 0,  20 ,  40,  80,  

1 60 ,  320,  640,  1 280,  557,  1 1 1 4,  1 53,  306,  

61 2 ,  1 224,  445,  890,  1 780,  1 477,  935,  1 870,  

1 71 3,  1 359,  691 ,  1 382,  737,  1 474,  937,  1 874,  

1 673,  1 343,  595,  1 1 90,  353,  706,  1 41 2 ,  805,  

1 61 0,  1 209,  351 ,  702,  1 404,  725,  1 450,  889,  

1 778,  1 481 ,  959,  1 91 8,  1 745,  1 423,  81 9,  1 638,  

1 249,  495,  990,  1 980,  1 877,  1 671 ,  1 31 5,  61 9,  

1 238,  385,  770,  1 540,  1 061 ,  1 03,  206,  41 2 ,  

824,  1 648,  1 229,  439,  878,  1 756,  1 429,  775,  

1 550,  1 073,  79,  1 58,  31 6,  632 ,  1 264,  461 ,  

922 ,  1 844,  1 605,  1 1 91 ,  355,  71 0,  1 420,  821 ,  

1 642,  1 273,  479,  958,  1 91 6,  1 749,  1 41 5,  803,  

1 606,  1 1 85,  367,  734,  1 468,  853,  1 706,  1 401 ,  
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735,  1 470,  849,  1 698,  1 385,  767,  1 534,  977,  

1 954,  1 897,  1 791 ,  1 491 ,  907,  1 81 4,  1 537,  1 071 ,  

1 1 5,  230,  460,  920,  1 840,  1 61 3,  1 207,  323,  

646,  1 292,  565,  1 1 30,  249,  498,  996,  1 992,  

1 981 ,  1 879,  1 667,  1 323,  635,  1 270,  449,  898,  

1 796,  1 573,  1 1 27,  227,  454,  908,  1 81 6,  1 565,  

1 047,  3 ,  6 ,  1 2 ,  24,  48,  96 ,  1 92 ,  

384,  768,  1 536,  1 069,  1 1 9,  238,  476,  952,  

1 904,  1 741 ,  1 463,  835,  1 670,  1 31 3,  623,  1 246,  

401 ,  802,  1 604,  1 1 89,  359,  71 8,  1 436,  789,  

1 578,  1 1 45,  223,  446,  892,  1 784,  1 501 ,  91 9,  

1 838,  1 649,  1 231 ,  435,  870,  1 740,  1 461 ,  839,  

1 678,  1 329,  591 ,  1 1 82,  273,  546,  1 092,  1 65,  

330,  660,  1 320,  637,  1 274,  473,  946,  1 892,  

1 765,  1 51 1 ,  995,  1 990,  1 953,  1 903,  1 779,  1 483,  

955,  1 91 0,  1 729,  1 455,  883,  1 766,  1 505,  1 007,  

201 4,  1 937,  1 807,  1 587,  1 099,  1 87,  374,  748,  

1 496,  925,  1 850,  1 625,  1 1 83,  275,  550,  1 1 00,  

1 81 ,  362,  724,  1 448,  893,  1 786,  1 497,  927,  

1 854,  1 61 7,  1 1 67,  307,  61 4,  1 228,  437,  874,  

1 748,  1 41 3,  807,  1 61 4,  1 201 ,  335,  670,  1 340,  

597,  1 1 94,  377,  754,  1 508,  997,  1 994,  1 977,  

1 887,  1 683,  1 291 ,  571 ,  1 1 42,  1 93,  386,  772 ,  

1 544,  1 085,  87,  1 74,  348,  696,  1 392,  71 7,  

1 434,  793,  1 586,  1 097,  1 91 ,  382,  764,  1 528,  

989,  1 978,  1 881 ,  1 695,  1 299,  523,  1 046,  0  

} ;  

static uns igned  short  g fl og[GF]={  

0,  0 ,  1 ,  1 889,  2 ,  1 731 ,  1 890,  485,  

3,  327,  1 732,  558,  1 891 ,  659,  486,  1 573,  

4 ,  1 41 5,  328,  864,  1 733,  970,  559,  501 ,  

1 892,  1 325,  660,  1 69,  487,  400,  1 574,  370,  

5,  21 2,  1 41 6,  1 1 44,  329,  786,  865,  242,  

1 734,  1 437,  971 ,  1 1 67,  560,  1 1 ,  502,  425,  

1 893,  1 043,  1 326,  1 257,  661 ,  706,  1 70 ,  520,  

488,  343,  401 ,  437,  1 575,  1 063,  371 ,  81 2,  

6,  654,  21 3,  274,  1 41 7,  1 1 1 6 ,  1 1 45,  905,  

330,  1 1 08,  787,  1 85,  866,  279,  243,  1 81 0,  

1 735,  1 31 8,  1 438,  885,  972,  1 099,  1 1 68,  2026,  

561 ,  362 ,  1 2 ,  1 308,  503,  855,  426,  548,  

1 894,  51 4,  1 044,  54,  1 327,  986,  1 258,  1 797,  

662,  84 ,  707,  1 455,  1 71 ,  21 8,  521 ,  628,  

489,  267,  344,  1 856,  402,  1 71 3,  438,  1 900,  

1 576,  1 349,  1 064,  1 279,  372,  1 009,  81 3,  1 21 7,  

7,  1 059,  655,  396,  21 4 ,  1 005,  275,  851 ,  

1 41 8,  1 293,  1 1 1 7,  1 1 91 ,  1 1 46,  1 1 21 ,  906,  23,  

331 ,  42 ,  1 1 09,  1 09,  788,  1 698,  1 86,  1 528,  

867,  1 742,  280,  1 029,  244,  1 1 95,  1 81 1 ,  1 555,  

1 736,  922,  1 31 9,  356,  1 439,  1 943,  886,  288,  

973,  1 639,  1 1 00,  1 357,  1 1 69,  1 422,  2027,  828,  

562,  470,  363,  1 548,  1 3 ,  1 984,  1 309,  60,  

504,  608,  856,  1 973,  427,  1 297,  549,  2036,  

1 895,  2021 ,  51 5,  496,  1 045,  1 1 6 ,  55,  1 523,  

1 328,  747,  987,  1 690,  1 259,  91 0 ,  1 798,  958,  

663,  1 652,  85,  260,  708,  572 ,  1 456,  1 21 ,  

1 72 ,  928,  21 9,  950,  522,  27,  629,  1 922,  

490,  390,  268,  1 883,  345,  895,  1 857,  697,  

403,  1 629,  1 71 4,  204,  439,  1 1 50,  1 901 ,  61 9,  

1 577,  92 ,  1 350,  1 1 60,  1 065,  727,  1 280,  1 050,  
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373,  1 868,  1 01 0,  1 271 ,  81 4,  1 1 25,  1 21 8,  941 ,  

8,  783,  1 060,  703,  656,  1 728,  397,  967,  

21 5,  983,  1 006,  1 71 0 ,  276,  1 1 1 3 ,  852,  1 096,  

1 41 9,  1 940,  1 294,  1 981 ,  1 1 1 8,  1 002 ,  1 1 92 ,  1 695,  

1 1 47,  892,  1 1 22,  724,  907,  1 1 3,  24 ,  569,  

332,  1 722,  43,  232,  1 1 1 0,  1 725,  1 1 0,  999,  

789,  539,  1 699,  99,  1 87,  335,  1 529,  737,  

868,  461 ,  1 743,  1 995,  281 ,  235,  1 030,  992,  

245,  1 95,  1 1 96,  1 471 ,  1 81 2 ,  46,  1 556,  1 387,  

1 737,  603,  923,  1 863,  1 320,  338,  357,  1 344,  

1 440,  1 365,  1 944,  1 51 ,  887,  1 90 ,  289,  2005,  

974,  800,  1 640,  1 1 79,  1 1 01 ,  740,  1 358,  752,  

1 1 70,  294,  1 423,  589,  2028,  1 532 ,  829,  1 770,  

563,  1 764,  471 ,  1 820,  364,  542,  1 549,  1 91 6,  

1 4 ,  71 ,  1 985,  770,  1 31 0 ,  792 ,  61 ,  1 834,  

505,  1 659,  609,  1 494,  857,  1 02,  1 974,  1 333,  

428,  201 0,  1 298,  1 01 8,  550,  1 702,  2037,  41 4,  

1 896,  1 793,  2022,  901 ,  51 6 ,  238,  497,  481 ,  

1 046,  693,  1 1 7,  1 51 9,  56,  284,  1 524,  847,  

1 329,  1 91 2 ,  748,  1 340,  988,  995,  1 691 ,  963,  

1 260,  1 445,  91 1 ,  1 1 35,  1 799,  1 033,  959,  477,  

664,  1 397,  1 653,  455,  86,  464,  261 ,  1 037,  

709,  1 670,  573,  1 584,  1 457,  871 ,  1 22 ,  1 621 ,  

1 73,  1 403,  929,  1 931 ,  220,  1 998,  951 ,  1 803,  

523,  1 370,  28,  1 42 ,  630,  1 746,  1 923,  1 540,  

491 ,  1 878,  391 ,  351 ,  269,  49 ,  1 884,  1 1 39,  

346,  759,  896,  450,  1 858,  1 81 5,  698,  227,  

404,  1 234,  1 630,  31 2 ,  1 71 5,  1 390,  205,  91 5,  

440,  1 949,  1 1 51 ,  1 601 ,  1 902,  1 559,  620,  1 826,  

1 578,  1 078,  93,  764,  1 351 ,  1 98,  1 1 61 ,  1 449,  

1 066,  1 30,  728,  1 084,  1 281 ,  248,  1 051 ,  1 785,  

374,  670,  1 869,  1 505,  1 01 1 ,  1 474,  1 272,  1 264,  

81 5,  1 56,  1 1 26,  1 481 ,  1 21 9,  1 1 99,  942 ,  1 593,  

9,  1 435,  784,  21 0 ,  1 061 ,  341 ,  704,  1 041 ,  

657,  325,  1 729,  2045,  398,  1 323,  968,  1 41 3,  

21 6 ,  82 ,  984,  51 2 ,  1 007,  1 347,  1 71 1 ,  265,  

277,  1 1 06,  1 1 1 4,  652 ,  853,  360,  1 097,  1 31 6,  

1 420,  1 637,  1 941 ,  920,  1 295,  606,  1 982,  468,  

1 1 1 9,  1 291 ,  1 003,  1 057,  1 1 93,  1 740,  1 696,  40,  

1 1 48,  1 627,  893,  388,  1 1 23,  1 866,  725,  90,  

908,  745,  1 1 4 ,  201 9,  25,  926,  570,  1 650,  

333,  537,  1 723,  1 720,  44 ,  1 93,  233,  459,  

1 1 1 1 ,  981 ,  1 726,  781 ,  1 1 1 ,  890,  1 000,  1 938,  

790,  69,  540,  1 762,  1 700,  2008,  1 00,  1 657,  

1 88,  1 363,  336,  601 ,  1 530,  292,  738,  798,  

869,  1 668,  462,  1 395,  1 744,  1 368,  1 996,  1 401 ,  

282,  691 ,  236,  1 791 ,  1 031 ,  1 443,  993,  1 91 0 ,  

246,  1 28,  1 96,  1 076,  1 1 97,  1 54,  1 472,  668,  

1 81 3,  757,  47,  1 876,  1 557,  1 947,  1 388,  1 232,  

1 738,  1 289,  604,  1 635,  924,  743,  1 864,  1 625,  

1 321 ,  323,  339,  1 433,  358,  1 1 04 ,  1 345,  80,  

1 441 ,  689,  1 366,  1 666,  1 945,  755,  1 52 ,  1 26,  

888,  979,  1 91 ,  535,  290,  1 361 ,  2006,  67,  

975,  31 9,  801 ,  31 7,  1 641 ,  803,  1 1 80,  875,  

1 1 02,  321 ,  741 ,  1 287,  1 359,  977,  753,  687,  

1 1 71 ,  877,  295,  1 754,  1 424,  1 1 82,  590,  1 461 ,  

2029,  805,  1 533,  1 380,  830,  1 643,  1 771 ,  837,  

564,  1 382,  1 765,  409,  472,  1 535,  1 821 ,  1 588,  

365,  807,  543,  1 21 2,  1 550,  2031 ,  1 91 7,  936,  
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1 5 ,  839,  72,  1 245,  1 986,  1 773,  771 ,  577,  

1 31 1 ,  1 645,  793,  1 227,  62,  832,  1 835,  1 840,  

506,  1 756,  1 660,  1 239,  61 0,  297,  1 495,  1 674,  

858,  879,  1 03,  254,  1 975,  1 1 73,  1 334,  306,  

429,  1 463,  201 1 ,  1 61 0,  1 299,  592,  1 01 9,  71 3,  

551 ,  1 1 84,  1 703,  1 51 2 ,  2038,  1 426,  41 5,  1 845,  

1 897,  1 21 4,  1 794,  625,  2023,  545,  902,  1 807,  

51 7,  809,  239,  422,  498,  367,  482 ,  1 570,  

1 047,  938,  694,  61 6,  1 1 8 ,  1 91 9,  1 520,  955,  

57 ,  2033,  285,  825,  1 525,  1 552,  848,  20 ,  

1 330,  41 1 ,  1 91 3,  1 831 ,  749,  1 767,  1 341 ,  2002,  

989,  1 384,  996,  734,  1 692,  566,  964,  1 093,  

1 261 ,  1 590,  1 446,  1 782,  91 2 ,  1 823,  1 1 36,  224,  

1 800,  1 537,  1 034,  1 61 8,  960,  474,  478,  844,  

665,  1 229,  1 398,  1 907,  1 654,  795,  456,  1 935,  

87 ,  1 647,  465,  37,  262 ,  1 31 3,  1 038,  1 41 0,  

71 0,  1 842,  1 671 ,  303,  574,  1 837,  1 585,  933,  

1 458,  834,  872,  684,  1 23,  64 ,  1 622,  77,  

1 74,  1 247,  1 404,  1 564,  930,  74,  1 932 ,  1 407,  

221 ,  841 ,  1 999,  1 090,  952,  1 7 ,  1 804,  1 567,  

524,  579,  1 371 ,  1 964,  29 ,  773,  1 43,  1 77,  

631 ,  1 775,  1 747,  381 ,  1 924,  1 988,  1 541 ,  1 250,  

492,  256,  1 879,  1 1 56,  392,  1 05,  352,  1 544,  

270,  881 ,  50,  1 852,  1 885,  860,  1 1 40,  1 253,  

347,  308,  760,  1 501 ,  897,  1 336,  451 ,  1 927,  

1 859,  1 1 75,  1 81 6,  1 490,  699,  1 977,  228,  1 991 ,  

405,  1 241 ,  1 235,  1 606,  1 631 ,  1 662,  31 3,  1 750,  

1 71 6,  1 758,  1 391 ,  1 072,  206,  508,  91 6 ,  384,  

441 ,  1 676,  1 950,  638,  1 1 52,  1 497,  1 602,  634,  

1 903,  299,  1 560,  1 960,  621 ,  61 2 ,  1 827,  1 778,  

1 579,  1 51 4,  1 079,  445,  94,  1 705,  765,  1 46,  

1 352,  1 1 86,  1 99,  1 685,  1 1 62,  553,  1 450,  1 80,  

1 067,  1 847,  1 31 ,  1 680,  729,  41 7 ,  1 085,  32 ,  

1 282,  1 428,  249,  1 207,  1 052,  2040,  1 786,  776,  

375,  1 61 2,  671 ,  1 954,  1 870,  201 3,  1 506,  1 374,  

1 01 2,  1 465,  1 475,  1 36,  1 273,  431 ,  1 265,  1 967,  

81 6,  71 5,  1 57,  642,  1 1 27,  1 021 ,  1 482,  527,  

1 220,  594,  1 200,  677,  943,  1 301 ,  1 594,  582 ,  

1 0 ,  424,  1 436,  1 1 66,  785,  241 ,  21 1 ,  1 1 43,  

1 062,  81 1 ,  342,  436,  705,  51 9,  1 042,  1 256,  

658,  1 572,  326,  557,  1 730,  484,  2046,  1 888,  

399,  369,  1 324,  1 68,  969,  500,  1 41 4,  863,  

21 7,  627,  83,  1 454,  985,  1 796,  51 3,  53,  

1 008,  1 21 6,  1 348,  1 278,  1 71 2,  1 899,  266,  1 855,  

278,  1 809,  1 1 07,  1 84 ,  1 1 1 5,  904,  653,  273,  

854,  547,  361 ,  1 307,  1 098,  2025,  1 31 7,  884,  

1 421 ,  827,  1 638,  1 356,  1 942,  287,  921 ,  355,  

1 296,  2035,  607,  1 972,  1 983,  59 ,  469,  1 547,  

1 1 20,  22 ,  1 292,  1 1 90,  1 004,  850,  1 058,  395,  

1 1 94,  1 554,  1 741 ,  1 028,  1 697,  1 527,  41 ,  1 08,  

1 1 49,  61 8,  1 628,  203,  894,  696,  389,  1 882,  

1 1 24,  940,  1 867,  1 270,  726,  1 049,  91 ,  1 1 59,  

909,  957,  746,  1 689,  1 1 5,  1 522,  2020,  495,  

26 ,  1 921 ,  927,  949,  571 ,  1 20 ,  1 651 ,  259,  

334,  736,  538,  98,  1 724,  998,  1 721 ,  231 ,  

45,  1 386,  1 94,  1 470,  234,  991 ,  460,  1 994,  

1 1 1 2,  1 095,  982,  1 709,  1 727,  966,  782 ,  702 ,  

1 1 2 ,  568,  891 ,  723,  1 001 ,  1 694,  1 939,  1 980,  

791 ,  1 833,  70,  769,  541 ,  1 91 5,  1 763,  1 81 9,  
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1 701 ,  41 3,  2009,  1 01 7,  1 01 ,  1 332,  1 658,  1 493,  

1 89,  2004,  1 364,  1 50 ,  337,  1 343,  602,  1 862 ,  

1 531 ,  1 769,  293,  588,  739,  751 ,  799,  1 1 78,  

870,  1 620,  1 669,  1 583,  463,  1 036,  1 396,  454,  

1 745,  1 539,  1 369,  1 41 ,  1 997,  1 802,  1 402,  1 930,  

283,  846,  692,  1 51 8,  237,  480,  1 792,  900,  

1 032,  476,  1 444,  1 1 34,  994,  962 ,  1 91 1 ,  1 339,  

247,  1 784,  1 29,  1 083,  1 97,  1 448,  1 077,  763,  

1 1 98,  1 592,  1 55,  1 480,  1 473,  1 263,  669,  1 504,  

1 81 4,  226,  758,  449,  48,  1 1 38,  1 877,  350,  

1 558,  1 825,  1 948,  1 600,  1 389,  91 4,  1 233,  31 1 ,  

1 739,  39 ,  1 290,  1 056,  605,  467,  1 636,  91 9,  

925,  1 649,  744,  201 8,  1 865,  89,  1 626,  387,  

1 322,  1 41 2 ,  324,  2044,  340,  1 040,  1 434,  209,  

359,  1 31 5,  1 1 05,  651 ,  1 346,  264,  81 ,  51 1 ,  

1 442,  1 909,  690,  1 790,  1 367,  1 400,  1 667,  1 394,  

1 946,  1 231 ,  756,  1 875,  1 53,  667,  1 27,  1 075,  

889,  1 937,  980,  780,  1 92 ,  458,  536,  1 71 9,  

291 ,  797,  1 362,  600,  2007,  1 656,  68,  1 761 ,  

976,  686,  320,  1 286,  802,  874,  31 8,  31 6 ,  

1 642,  836,  804,  1 379,  1 1 81 ,  1 460,  876,  1 753,  

1 1 03,  79 ,  322,  1 432,  742,  1 624,  1 288,  1 634,  

1 360,  66 ,  978,  534,  754,  1 25,  688,  1 665,  

1 1 72,  305,  878,  253,  296,  1 673,  1 755,  1 238,  

1 425,  1 844,  1 1 83,  1 51 1 ,  591 ,  71 2 ,  1 462,  1 609,  

2030,  935,  806,  1 21 1 ,  1 534,  1 587,  1 381 ,  408,  

831 ,  1 839,  1 644,  1 226,  1 772,  576,  838,  1 244,  

565,  1 092,  1 383,  733,  1 766,  2001 ,  41 0 ,  1 830,  

473,  843,  1 536,  1 61 7,  1 822,  223,  1 589,  1 781 ,  

366,  1 569,  808,  421 ,  544,  1 806,  1 21 3,  624,  

1 551 ,  1 9 ,  2032,  824,  1 91 8,  954,  937,  61 5,  

1 6 ,  1 566,  840,  1 089,  73,  1 406,  1 246,  1 563,  

1 987,  1 249,  1 774,  380,  772,  1 76,  578,  1 963,  

1 31 2,  1 409,  1 646,  36 ,  794,  1 934,  1 228,  1 906,  

63 ,  76,  833,  683,  1 836,  932,  1 841 ,  302,  

507,  383,  1 757,  1 071 ,  1 661 ,  1 749,  1 240,  1 605,  

61 1 ,  1 777,  298,  1 959,  1 496,  633,  1 675,  637,  

859,  1 252,  880,  1 851 ,  1 04,  1 543,  255,  1 1 55,  

1 976,  1 990,  1 1 74,  1 489,  1 335,  1 926,  307,  1 500,  

430,  1 966,  1 464,  1 35,  201 2 ,  1 373,  1 61 1 ,  1 953,  

1 300,  581 ,  593,  676,  1 020,  526,  71 4,  641 ,  

552,  1 79,  1 1 85,  1 684,  1 704,  1 45,  1 51 3,  444,  

2039,  775,  1 427,  1 206,  41 6,  31 ,  1 846,  1 679,  

1 898,  1 854,  1 21 5,  1 277,  1 795,  52 ,  626,  1 453,  

2024,  883,  546,  1 306,  903,  272,  1 808,  1 83,  

51 8,  1 255,  81 0,  435,  240,  1 1 42,  423,  1 1 65,  

499,  862 ,  368,  1 67,  483,  1 887,  1 571 ,  556,  

1 048,  1 1 58,  939,  1 269,  695,  1 881 ,  61 7 ,  202,  

1 1 9 ,  258,  1 920,  948,  1 521 ,  494,  956,  1 688,  

58,  1 546,  2034,  1 971 ,  286,  354,  826,  1 355,  

1 526,  1 07,  1 553,  1 027,  849,  394,  21 ,  1 1 89,  

1 331 ,  1 492,  41 2 ,  1 01 6,  1 91 4,  1 81 8,  1 832,  768,  

750,  1 1 77,  1 768,  587,  1 342 ,  1 861 ,  2003,  1 49,  

990,  1 993,  1 385,  1 469,  997,  230,  735,  97,  

1 693,  1 979,  567,  722,  965,  701 ,  1 094,  1 708,  

1 262,  1 503,  1 591 ,  1 479,  1 447,  762,  1 783,  1 082,  

91 3 ,  31 0,  1 824,  1 599,  1 1 37,  349,  225,  448,  

1 801 ,  1 929,  1 538,  1 40 ,  1 035,  453,  1 61 9,  1 582 ,  

961 ,  1 338,  475,  1 1 33,  479,  899,  845,  1 51 7,  

International  Electrotechnical  Commission

 



I EC 62665: 201 5  © I EC 201 5  – 41  – 

666,  1 074,  1 230,  1 874,  1 399,  1 393,  1 908,  1 789,  

1 655,  1 760,  796,  599,  457,  1 71 8,  1 936,  779,  

88 ,  386,  1 648,  201 7,  466,  91 8,  38 ,  1 055,  

263,  51 0,  1 31 4,  650,  1 039,  208,  1 41 1 ,  2043,  

71 1 ,  1 608,  1 843,  1 51 0,  1 672,  1 237,  304,  252,  

575,  1 243,  1 838,  1 225,  1 586,  407,  934,  1 21 0,  

1 459,  1 752,  835,  1 378,  873,  31 5,  685,  1 285,  

1 24,  1 664,  65,  533,  1 623,  1 633,  78,  1 431 ,  

1 75,  1 962,  1 248,  379,  1 405,  1 562,  1 565,  1 088,  

931 ,  301 ,  75,  682,  1 933,  1 905,  1 408,  35,  

222,  1 780,  842,  1 61 6,  2000,  1 829,  1 091 ,  732,  

953,  61 4,  1 8 ,  823,  1 805,  623,  1 568,  420,  

525,  640,  580,  675,  1 372 ,  1 952,  1 965,  1 34,  

30 ,  1 678,  774,  1 205,  1 44 ,  443,  1 78,  1 683,  

632,  636,  1 776,  1 958,  1 748,  1 604,  382,  1 070,  

1 925,  1 499,  1 989,  1 488,  1 542,  1 1 54,  1 251 ,  1 850,  

493,  1 687,  257,  947,  1 880,  201 ,  1 1 57,  1 268,  

393,  1 1 88,  1 06,  1 026,  353,  1 354,  1 545,  1 970,  

271 ,  1 82 ,  882,  1 305,  51 ,  1 452,  1 853,  1 276,  

1 886,  555,  861 ,  1 66,  1 1 41 ,  1 1 64 ,  1 254,  434,  

348,  447,  309,  1 598,  761 ,  1 081 ,  1 502,  1 478,  

898,  1 51 6,  1 337,  1 1 32,  452,  1 581 ,  1 928,  1 39,  

1 860,  1 48,  1 1 76,  586,  1 81 7,  767,  1 491 ,  1 01 5,  

700,  1 707,  1 978,  721 ,  229,  96,  1 992,  1 468,  

406,  1 209,  1 242,  1 224,  1 236,  251 ,  1 607,  1 509,  

1 632,  1 430,  1 663,  532,  31 4,  1 284,  1 751 ,  1 377,  

1 71 7,  778,  1 759,  598,  1 392,  1 788,  1 073,  1 873,  

207,  2042,  509,  649,  91 7,  1 054,  385,  201 6,  

442,  1 682,  1 677,  1 204,  1 951 ,  1 33,  639,  674,  

1 1 53,  1 849,  1 498,  1 487,  1 603,  1 069,  635,  1 957,  

1 904,  34 ,  300,  681 ,  1 561 ,  1 087,  1 961 ,  378,  

622,  41 9,  61 3,  822,  1 828,  731 ,  1 779,  1 61 5,  

1 580,  1 38,  1 51 5,  1 1 31 ,  1 080,  1 477,  446,  1 597,  

95,  1 467,  1 706,  720,  766,  1 01 4,  1 47,  585,  

1 353,  1 969,  1 1 87,  1 025,  200,  1 267,  1 686,  946,  

1 1 63,  433,  554,  1 65,  1 451 ,  1 275,  1 81 ,  1 304,  

1 068,  1 956,  1 848,  1 486,  1 32 ,  673,  1 681 ,  1 203,  

730,  1 61 4,  41 8,  821 ,  1 086,  377,  33,  680,  

1 283,  1 376,  1 429,  531 ,  250,  1 508,  1 208,  1 223,  

1 053,  201 5,  2041 ,  648,  1 787,  1 872,  777,  597,  

376,  679,  1 61 3,  820,  672 ,  1 202,  1 955,  1 485,  

1 871 ,  596,  201 4,  647,  1 507,  1 222,  1 375,  530,  

1 01 3,  584,  1 466,  71 9,  1 476,  1 596,  1 37,  1 1 30,  

1 274,  1 303,  432,  1 64,  1 266,  945,  1 968,  1 024,  

81 7,  644,  71 6 ,  1 61 ,  1 58,  1 59,  643,  1 60,  

1 1 28,  71 7,  1 022,  1 62 ,  1 483,  81 8,  528,  645,  

1 221 ,  529,  595,  646,  1 201 ,  1 484,  678,  81 9,  

944,  1 023,  1 302,  1 63,  1 595,  1 1 29,  583,  71 8  

};  

#end i f/*__GF_TABLE__*/ 

 

International  Electrotechnical  Commission

 



 – 42  – I EC 62665: 201 5  © I EC 201 5  

 

Bibl iography 

I EC 62875: 201 5,  Multimedia systems and equipment – Multimedia  e-publishing and e-book 
technologies – Printing specification of texture map for auditory presentation of printed texts  

J IS  X 0208: 1 997,  7-bit and 8-bit double byte coded KANJI sets for information interchange 

The LZSS Algorithm ,  Data  Compression  Reference Centre,   
h ttp: //m ichael . d ipperstein . com/lzss/  

Tutorial on  Reed Solomon error correction coding  
Wi l l iam  A.  Geisel .  Publ ished  1 990  by National  Aeronau tics  and  Space  Adm in istration ,  Lyndon  B.  
Johnson  Space Cen ter 
For sa le  by the  National  Techn ical  I n formation  Service  i n  Houston ,  Texas,  [Springfie l d ,  Va. ]  

 

_____________ 

 

International  Electrotechnical  Commission

 



International  Electrotechnical  Commission

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland  

 

Tel:  +  41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www.iec.ch  

International  Electrotechnical  Commission

 


