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European foreword 

The text of document 100/2431/CDV, future edition 2 of IEC 62665, prepared by Technical Area 10
“Multimedia e-publishing and e-book technologies” of IEC/TC 100 “Audio, video and multimedia
systems and equipment” was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 62665:2016. 

The following dates are fixed: 

• latest date by which the document has to be
implemented at national level by
publication of an identical national
standard or by endorsement

(dop) 2016-10-15 

• latest date by which the national
standards conflicting with the
document have to be withdrawn

(dow) 2019-01-15 

This document supersedes EN 62665:2012. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights. 

Endorsement notice 

The text of the International Standard IEC 62665:2015 was approved by CENELEC as a European
Standard without any modification. 

In the official version, for Bibliography, the following note has to be added for the standard indicated: 

IEC 62875:2015 NOTE Harmonized as EN 62875:2015. 
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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 International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in 
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses 
arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

International Standard IEC 62665 has been prepared by technical area 10: Multimedia 
e-publishing and e-book technologies, of IEC technical committee 100: Audio, video and 
multimedia systems and equipment. 

This second edition cancels and replaces the first edition published in 2012 and constitutes a 
technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition. 

a) Two different control codes are described by the different terms: "control codes for text" and 
"control codes for speech". 

b) Pack processing and LZSS processing are shown in their additional subclauses. 
c) An example of the header file "Speechio.h" is added. 
d) An example of error correction encoding is shown in additional Annex D. 
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IEC 62665:2015 © IEC 2015

http://dx.doi.org/10.3403/30252305U


The text of this standard is based on the following documents: 

CDV Report on voting 

100/2431/CDV 100/2507/RVC 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of this publication will remain unchanged until the 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 
the specific publication. At this date, the publication will be 

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

A bilingual version of this publication may be issued at a later date. 

 
 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

Information interchange via printed documents between blind or visually impaired people has 
been carried out by using Braille. However, in order to be able to read Braille, particular tuition 
is required. Learning Braille is very difficult for aged as well as visually non-impaired people. 

Printed documents with texts and text-encoded texture maps can be interchanged by ordinary 
circulation or publication mechanisms. They are readable as ordinary printed materials and 
comprehensible by blind or visually impaired people with the support of decoding and auditory 
presentation equipment. 

Today, interchanging of printed documents has become wide-spread and international. The 
text-encoding scheme to generate a texture map should therefore be standardized at an 
international level. 

Patent 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed 
that compliance with this document may involve the use of patents as listed below: 

PATENT No. 3499220 (Japan) 
PATENT No. 4439756 (Japan) 
PATENT No. 4744745 (Japan) 
PATENT No. 4772631 (Japan) 

IEC takes no position concerning the evidence, validity and scope of these patent rights. 

The holder of these patent rights has assured the IEC that he/she is willing to negotiate licences 
either free of charge or under reasonable and non-discriminatory terms and conditions with 
applicants throughout the world. In this respect, the statement of the holder of these patent 
rights is registered with IEC. Information may be obtained from: 

Original Design Inc. 
4-16-2 Ikebukuro, Toshima-ku 
Tokyo 171-0014 Japan 

Kosaido Co., Ltd. 
4-6-12 Shiba, Minato-ku 
Tokyo 108-8378 Japan 

Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights other than those identified above. IEC shall not be held responsible for 
identifying any or all such patent rights. 

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line data bases of 
patents relevant to their standards. Users are encouraged to consult the data bases for the most 
up to data information concerning patents. 
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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 

In order to generate a texture map for auditory presentation of printed text information, this 
International Standard specifies 

– a text encoding scheme to generate a texture map,
– a physical shape and dimension of the texture map for printing,
– additional features for texture map printing,
– texture map decoding and an auditory presentation of decoded texts.

These specifications enable the interchange of documents and publications between visually 
impaired and non-impaired people. 

2 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

2.1  
texture map 
two dimensional cell patterns which include alignment lines and a data matrix which is generated 
from text data compression and error correction encoding 

2.2  
auditory presentation equipment 
equipment including an engine to carry out a text-to-speech 

3 Texture map 

3.1 Names of elements 

A shape and names of a texture map are indicated in Figure 1. The shape represents the M size 
in 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 11 × 11 cells in  
a texture map 

Data matrix: Two dimensional cell patterns generated  
from encoded text data 

Alignment line: A border line which encloses a texture map.  
An alignment line consists of solid lines and tick marks.  
The solid lines have a cell's width and may partially be interrupted 
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3.2 Size and data volume 

Texture maps have four sizes: XS, S, M and L. The corresponding data volumes are shown in 
Table 1. 

Table 1 – Sizes and data volume of texture maps 

Size Number of 
cells 

Number of 
units 

Dimensions at 
printing 

mm 

Error 
correction 

level 

Data volume 
(Double byte 
characters) 

XS  40 × 40  3 × 3 6,8 × 6,8 

strong 41 

medium 48 

weak 51 

S  73 × 73  6 × 6 12,4 × 12,4 

strong 250 

medium 298 

weak 329 

M 106 × 106  9 × 9 17,9 × 17,9 

strong 651 

medium 768 

weak 840 

L 117 × 117 10 × 10 19,8 × 19,8 

strong 793 

medium 921 

weak 1 027 

NOTE 1 Number of cells: Cells including alignment line. 

NOTE 2 Dimensions at printing: Dimensions of a BMP (bitmap) image created by the SpeechioSymbol 1 function 
(see 3.3.2.2) at printing with 600 dpi resolution. 

NOTE 3 Error correction: One of the 3 levels of error correction: strong, medium and weak, is specified by the 
SpeechioEncode function at encoding texts to a texture map. 

NOTE 4 Data volume: The values in this table depend on a compression of text data. 

3.3 Encoding scheme of a texture map from texts 

3.3.1 General 

The process of generating a texture map from texts is shown in Figure 2. The SpeechioEncode 
function encodes input texts to create cell data that are stored in a buffer called bit string. Then, 
the SpeechioSymbol function processes the buffered cell data to generate image data of a 
texture map. 

1  SpeechioTM is the trade mark of a product supplied by KOSAIDO Co., Ltd. 

This information is given for the convenience of users of this document and does not constitute an endorsement by 
IEC of the product named. Equivalent products may be used if they can be shown to lead to the same results. 
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Figure 2 – Process of generating texture map from texts 
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3.3.2 Processing by SpeechioEncode function 

3.3.2.1 Input processing 

Input texts represented by Shift JIS code (JIS X 0208) are processed to remove the control 
codes for text: 0x01 through 0x08, 0x0b, 0x0c, 0x0e through 0x1f and 0x7f (hexadecimal 
representation). Input text data are delimited by 0x00. 

Some control codes for speech are added in the input processing. See Annex A. 

3.3.2.2 Data compression 

The input processed text data are compressed by pack and LZSS processing, as follows. 

a) Pack processing 

2-byte codes of Katakana and other characters are converted to the corresponding 1-byte codes. 
The sequence of the codes converted from 2-byte Katakana or other characters is identified by 
the Katakana mode identifier SO(0x0e) or default mode identifier SUB(0x1a)) respectively, at 
the beginning of the sequence. The sequence of the 1-byte code of Hankaku characters is 
identified by the Hankaku mode identifier SI(0x0f) at the beginning of the sequence. 

b) LZSS processing 

The LZSS algorithm with slide dictionary of 1 024-byte length is employed. Character codes are 
processed byte by byte and stored in the output buffer from the MSB of the first byte. When the 
last byte of the output buffer has unused bits, they will be filled with “0”. 

The position and length of matched characters are indicated by the preceding 2 bits “10”, and 
10 bits unsigned integer of the offset from the beginning of slide dictionary and 3 bits unsigned 
integer of the actual length minus 2. 

3.3.2.3 Error correction 

The Reed Solomon error correction using Galois field GF(2 048) is employed. An example of the 
error correction encoding is shown in Annex D. 

3.3.2.4 Data matrix 

The error corrected data are allocated into units consists of 11 × 11 cells to configure a data 
matrix. 

3.3.2.5 Alignment line insertion 

Alignment lines are inserted to the data matrix to create cell data, which show the values of cells 
(“0” (0x30) for white cell, “1” (0x31) for black cell) from the top left to the bottom right of a texture 
map. The cell data are stored in a buffer called bit string. 

3.3.2.6 SpeechioEncode function 

The SpeechioEncode function is shown below. 

SpeechioEncode 

short__stdcall SpeechioEncode( 
char data_type[], 
char cell_type[], 
char recover_level[], 
char copyright[], 
short data_size, 
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unsigned char data_code[], 
char path_name[], 
unsigned char bit_string[] 

); 
 

Functionarity 

Encoding of input texts 

Argument value 

data_type 
Type of text data 
=”T” (Japanese text, shift-JIS), ”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"(medium)is recommended for ordinary printing quality of a texture map. For poor 
printing quality, "S"(strong) is required. 

data_size 
Byte number of input data 

data_code 
Input data 

bit_string  
Buffer for encoded data 
NOTE The area for the buffer has to be reserved for the calling side. 
 

Returned value 

>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 bitmap image 

The cell data stored in a buffer called bit string are processed to create a texture map where a 
cell is configured with 4 × 4 pixels. 

3.3.3.2 SpeechioSymbol function 

The SpeechioSymbol function is shown below. 

SpeechioSymbol 

short __stdcall SpeechioSymbol( 
short col, 
short row, 
unsigned char symbol_data[] 

); 
 

Functionality 
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Generating (symbolizing) a texture map from encoded data. 

Argument value 

col             
Number of cells for horizontal symbol 
=40(XS)/=73(S)/=106(M)/=117(L) 

Row 
Number of cells for vertical symbol 
=40(XS)/=73(S)/=106(M)/=117(L) 

symbol_data 
Designated bit_string generated by SpeechioEncode function 
 

Returned value 

=0  Normal end 
<0  Error 

 

3.4 Decoding scheme of a texture map to texts 

The process of generating texts from a texture map is shown in Figure 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 SpeechioEncode and SpeechioSymbol functions, Windows library 
"Speechio dll" with the API funcions is shown. The Speechio dll (200 KB) can be downloaded at 
http://www.y-adagio.com/public/committees/iec_tc100_ags/data/IEC62665/Speechio.dll 

/*************************************************************** 
* 
* Example of use  of SpeechioEncode and SpeechioSymbol functions 
* Link to Speechio.lib file. “Speechio.dll” is allocated to a 
* given/transmitted holder (system holder or program holder) 
* 
*****************************************************************************/  
#include <stdio.h> 
#include <string.h> 
#include "Speechio.h"/* declaration of function prototype, header of 
definitional 
SP_MAX_BIT_SIZE */ 
int main(void){ 
unsigned char text[] = " example of generated texture map"; 
/* input text data */ 
unsigned char bit_str[SP_MAX_BIT_SIZE];/* bit_string buffer */ 
short rc;/*variables of returned value of function*/ 
 
/* encoding process/* 
rc = SpeechioEncode( "T", "m", "N", "", (short)strlen(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(106, 106, 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 file "Speechio.h" is shown below: 
/************************************************************** 
*  Speechio.h 
*************************************************************************/  
#defineMAX_DATA_SIZE 4096/* max length of data_code */ 
#defineMAX_BIT_SIZE19600/* max length of bit_string */ 
 
short __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[] 
); 
 
short __stdcall SpeechioSymbol( 
short col, 
short row, 
unsigned char symbol_data[] 
); 
 
/* 
----------------------------------------------------------------- 
SpeechioEncode 
    Encodes input 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 

It is necessary to print a texture map at an appropriate position with a correct size on paper, 
because an auditory presentation equipment reads the texture map at a fixed position. 

4.2 Size of image 

Cells are composed of 4 × 4 pixels of the texture map BMP (bitmap) image. An auditory 
presentation equipment is designed to read a texture map printed on paper with a 600 dpi 
resolution. The image size of the texture map printed with a 600 dpi on paper is shown in 
Table 2. 

Table 2 – Size of printed texture map 

Size Number of cell Size when converted to 600 dpi 
mm 

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

S 73 × 73 73 × 4 × 25,4 / 600 = 12,36 

M 106 × 106 106 × 4 × 25,4 / 600 = 17,95 

L 117 × 117 117 × 4 × 25,4 / 600 = 19,81 

 

In case of a higher image resolution, the size of printing of the texture map image shall be the 
same as shown in Table 2. 

4.3 Position of the texture map and margin on paper 

The texture map shall be printed in an appropriate position. When using a camera scanner as 
shown in Figure C.5, the position is less critical. 

The texture map is normally positioned at the bottom right. Regardless of the size of the texture 
map, the centre position shall be 25 mm ± 0,5 mm from the right edge and bottom edge of the 
paper. Overlap with another character or another picture should be avoided. To recognize the 
texture map the white margin surrounding it should be more than 4 mm, as shown in Figure 4. 
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If there is a reason for not wanting to position the texture map at the bottom right, it is possible 
to position it at the bottom left or top left or top right. The auditory presentation equipment can 
recognize a texture map orientation automatically. A right angle rotation of paper is not a 
problem, but the position of paper is important in order to insert the auditory presentation 
equipment properly, as shown in Figure 5. 

Dimensions in millimetres 

 

The margin surrounding the texture map shall be not less than 4 mm. 

The centre position of the texture map shall be arranged at 25 mm ± 0,5 mm from the edge of the paper. 

Figure 4 – Positioning of texture map and margin in paper 
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The centre position of the texture map shall be arranged at 25 mm ± 0,5 mm from the edge of the paper. 

Right angle rotation of the texture map is automatically detected by the auditory presentation equipment. 

Figure 5 – Example of texture map arrangement 
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Annex A 
(informative) 

 
Input processing (Japanese texts) 

A.1 General 

The auditory presentation equipment synthesizes voice from text data encoded in a texture map. 
If the text data contain control codes for text, the text-to-speech cannot correctly be worked. 
Those control codes for text have to be removed in the input processing. 

For the text-to-speech some voice properties (male/female, etc.) can be specified and a 
particular pronunciation of Kanji can be specified by adding control codes for speech in the input 
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 0x1f and 0x7f (hexadecimal representation of Shift JIS code, JIS X 0208) 
have to be removed. In the auditory presentation equipment, tab (0x09) is converted to Toten 
(end of sentence in Japanese) and line feed (0x0a) is converted to 0x0d0a and to Kuten (pause 
in sentence in Japanese). 

Other special characters that cannot correspond to an appropriate text-to-speech should be 
removed from input texts. 

A.3 Specification of particular pronunciation of Kanji 

When input texts include Kanji characters that should be converted to voice with a particular 
pronunciation by the auditory presentation equipment, the pronunciation of Kanji(s) can be 
specified by succeeding a colon and the Hankaku Katakana string representing the 
pronunciation. The sequence of Kanji(s), a colon and the Hankaku Katakana string shall be 
enclosed in a parenthesis, as shown below. 

(Kanji(s):Hankaku Katakana string representing the Kanji(s) pronunciation) 

Example 
((金田一君:ｶﾈﾀﾞﾊｼﾞﾒｸﾝ)) 

When input texts include alpha-numeric characters that should be converted to voice with a 
particular pronunciation by the auditory presentation equipment, the alpha-numeric characters 
shall be replaced with corresponding Kanji(s) or Zenkaku Katakana(s). Then the pronunciation 
shall be specified by succeeding a colon and the Hankaku Katakana string representing the 
pronunciation. The sequence of Kanji(s) or Zenkaku Katakana(s), a colon and the Hankaku 
Katakana string shall be enclosed in parentheses. 

A.4 Specification of voice properties 

In the auditory presentation equipment, some voice properties can be specified by adding 
control codes for speech just preceding a sentence. The control code for speech can be 
specified in each sentence for controlling its voice properties. It is possible, for example, that the 
first sentence is spoken in a male voice and the second sentence in a female voice. 

The control codes for speech are shown in Table A.1. 
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Table A.1 – Control codes for speech 

Voice property Control 
code 

Value Coding of control 
characters 

Voice quality ^V0 male voice(default) ^V=0x16 

^V1 female voice 

Pitch ^H0 Level 0 (minimum) ^H=0x08 

^H1 Level 1 

^H2 Level 2 

^H3 Level 3 (default male 
voice) 

^H4 Level 4 (default female 
voice) 

^H5 Level 5 

^H6 Level 6 

^H7 Level 7 (maximum) 

Loudness ^P0 Level 0 (minimum) ^P=0x10 

^P1 Level 1 

^P2 Level 2 

^P3 Level 3  

^P4 Level 4 (default) 

^P5 Level 5 

^P6 Level 6 

^P7 Level 7 (maximum) 

Control code consists of control characters and a succeeding numerical value. 

 

To the sentence without control codes at its beginning, control codes of the preceding sentence 
apply. Examples of the control codes for speech are shown below: 
^V0^H3^P4 (male voice, pitch level 3, loudness level 4) 
^V1^H4 (female voice, pitch level 4) 
^V0^H3 (male voice, pitch level 3) 

If no control code is specified, the default values of voice properties in Table A.1 apply. It is the 
case equivalent to the specification of voice properties with control codes ^V0^H3^P4 (male 
voice, pitch level 3, loudness level 4). 

Identifying a page boundary, input texts in a page are encoded to a texture map. If a sentence 
contains a page boundary, it is dealt with on the next page. 

The auditory presentation equipment identifies the end of a sentence by the characters or 
character strings shown in Table A.2 and separates each sentence from input texts. After the 
end of sentence, NULL (0x00) is inserted as a delimiter. 
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Table A.2 – Characters (character strings) for identifying the end of a sentence 

。 ） 。） ? ） ?） ! ） !） 。 

。 〕 。〕 ? 〕 ?〕 ! 〕 !〕 。 

。 ］ 。］ ? ］ ?］ ! ］ !］ ? 

。 ｝ 。｝ ? ｝ ?｝ ! ｝ !｝ ? 

。 〉 。〉 ? 〉 ?〉 ! 〉 !〉 ! 

。 》 。》 ? 》 ?》 ! 》 !》 ! 

。 」 。」 ? 」 ?」 ! 」 !」 CR+LF 

。 』 。』 ? 』 ?』 ! 』 !』  

。 】 。】 ? 】 ?】 ! 】 !】  

。 ) 。) ? ) ?) ! ) !)  

。 ] 。] ? ] ?] ! ] !]  

。 } 。} ? } ?} ! } !}  

。 ｣ 。｣ ? ｣ ?｣ ! ｣ !｣  

。 ” 。” ? ” ?" ! ” !"  

。 ’ 。 ' ? ’ ?' ! ’ ! '  

 

In tables, descriptions in a cell are dealt with as a sentence. 
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Annex B 
(informative) 

 
Input processing (English texts) 

Identifying a page boundary, input texts in a page are encoded to a texture map. If a sentence 
contains a page boundary, it is dealt with on the next page. 

The end of sentence is identified by the character strings shown in Table B.1. In case of a 
duplication of the character strings, the last character string specifies the end of sentence. 
However, an abbreviation or acronym with "." (see Table B.2) does not identify the end of 
sentence. After the end of sentence, NULL (0x00) is inserted as a delimiter. 

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

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

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

"?" + SP（0x3f + 0x20） CR + LF（0x0d + 0x0a） 

 

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

Mr. Ans. Dec. 

Mrs. Jan. Mt. 

Ms. Feb. LTD. 

Dr. Mar. Ltd. 

Jr. Apr. INC. 

A.D. May. Inc. 

B.C. Jun. Co. 

a.m. Jul. vs. 

p.m. Aug. VS. 

U.S. Sep. St. 

U.S.A. Oct. Vol. 

N.Y. Nov. Aus. 

 

In tables, descriptions in a cell are dealt with as a sentence. 
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Annex C 
(informative) 

 
Notch, auditory presentation equipment, and etc. 

C.1 Notch to designate a texture map position 

It is recommended to make a notch in an edge of paper to designate a texture map position for 
blind people as shown in Figure C.1. The notch is cut out by using ordinary punching tools for 
paper binding. 

 

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

C.2 Printing paper 

An appropriate paper for printing a texture map is specified in IEC 62875 to maintain printing 
quality. 

C.3 Printing and printer 

A texture map shall be printed with a resolution of 600 dpi or more. 

The printing quality can be satisfied by ordinary offset printers or electrographic laser printers. 
Some inkjet printers may have a possibility to produce such a poor image of texture map as 
cannot be decoded correctly, due to a blot of ink. It can be expected, however, that an inkjet 
printer with a higher resolution will soon be developed. 

IEC 
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C.4 Copy 

Occasionally, a copied texture map cannot be decoded correctly due to a degradation of image 
quality. It is expected, however, that a copier with a higher resolution will soon be developed. 

C.5 Extension to a texture map 

In Figure 1, a texture map has solid alignment lines on four sides. Regarding alignment lines, the 
following extensions can be introduced. 

a) A texture map has broken alignment lines on two sides as shown in Figure C.2. 

 

Figure C.2 – A texture map with broken alignment lines on two sides 

b)  A texture map has a broken line on four sides, as shown in Figure C.3. 

 

Figure C.3 – A texture map with broken alignment lines on four sides 
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C.6 Examples of auditory presentation equipment 

An example of auditory presentation equipment is shown in Figure C.4. A paper with a printed 
texture map is inserted into the gap of the equipment and the texture map is captured by a CCD 
camera in the equipment. The data is converted into a voice using the text-to-speech 
functionality within the equipment. 

  
Figure C.4a – Front view Figure C.4b – Rear view 

Figure C.4 – An example of auditory presentation equipment: SpeechioTM 2 

Another example of auditory presentation equipment is shown in Figure C.5, where a camera 
scanner captures a printed texture map on paper and installed software in a personal computer 
(PC) decodes the texture map and carries out the text-to-speech conversion. 

2  SpeechioTM is the trade mark of a product supplied by KOSAIDO Co., Ltd. 

 This information is given for the convenience of users of this document and does not constitute an endorsement by 
IEC of the product named. Equivalent products may be used if they can be shown to lead to the same results. 
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Figure C.5a – Camera scanner Figure C.5b – PC and camera scanner 

Figure C.5 – Another example of auditory presentation equipment: Speechio PlusTM 3 

 

3  Speechio PlusTM is the trade mark of a product supplied by KOSAIDO Co., Ltd. 

 This information is given for the convenience of users of this document and does not constitute an endorsement by 
IEC of the product named. Equivalent products may be used if they can be shown to lead to the same results. 
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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 encoding using Galois field 
GF(2048) in the library "Speechio dll" is shown: 

 
/*****************************************************************************/ 
#include <stdio.h> 
 
#defineTRUE1 
#defineFALSE0 
//#defineGF256 
#defineGF2048 
typedef unsigned shortushort; 
 
/*------------------------------------------------------------------------------ 
*Public Function 
*-----------------------------------------------------------------------------*/ 
void InitLogTables(int power); 
int GFmul(int p1, int p2); 
int GFdiv(int p1, int p2); 
void CalcChecks(ushort poly[],ushort sym[],int dsize,int csize); 
int CorrectErrs(ushort sym[],int dsize,int csize); 
 
/*------------------------------------------------------------------------------ 
*Internal Function 
*-----------------------------------------------------------------------------*/ 
static void CalcSyndromes(ushort sym[], int size, int rssize, int isize, int v); 
static int NormlzToeplitz(int size); 
static void SolveToeplitz(int size); 
static int ChienSearch(int size); 
static void ErrLocInit(int size); 
 
/*------------------------------------------------------------------------------ 
*Internal value 
*-----------------------------------------------------------------------------*/ 
 
#ifdef_DYNAMIC_INITIALIZE 
static ushort gfpwr[GF]; 
static ushort gflog[GF]; 
#else 
#include "GFTable.c" 
#endif 
static int gf_power; 
static int gf_dim; 
static int gf_1; 
static int gf_2; 
static const int power2[]={1,2,4,8,16,32,64,128,256,512,1024,2048}; 
 
//unsigned char sym[255*8]; 
/******************************************************************************* 
* 
*A table is changed the first stage. 
* 
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*******************************************************************************/ 
#define GEN 0x2d 
void InitLogTables(int power) 
{ 
gf_power = power; 
gf_dim=power2[gf_power]; 
gf_1=gf_dim-1; 
gf_2=gf_dim-2; 
 
} 
 
/******************************************************************************* 
* 
*Galois multiplication. 
* 
*******************************************************************************/ 
int GFmul(int p1, int p2) 
{ 
int i; 
if((p1==0)||(p2==0)){ 
return(0); 
} 
i=(int)gflog[p1]+(int)gflog[p2]; 
if(i>gf_2){ 
i-=gf_1; 
} 
i=(int)gfpwr[i]; 
return(i); 
} 
/******************************************************************************* 
* 
*Galois division. 
* 
*******************************************************************************/ 
int GFdiv(int p1, int p2) 
{ 
int i; 
if(p2==0){ 
printf("\ndivideby0\n"); 
return(0); 
} 
if(p1==0){ 
return(0); 
} 
i=(int)gflog[p1]-(int)gflog[p2]; 
if(i<0){ 
i+=gf_1; 
} 
if(i>gf_2){ 
i-=gf_1; 
} 
i=(int)gfpwr[i]; 
return(i); 
} 
 
/******************************************************************************* 
* 
*RS mark is generated. 
* 
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*******************************************************************************/ 
void CalcChecks(ushort poly[],ushort sym[],int dsize,int csize) 
{ 
int t, i, n, v, isize; 
 
isize=1; 
 
for(v=0;v<isize;v++){ 
for(n=dsize;n<dsize+csize;n++){ 
sym[v+(n*isize)]=0; 
} 
} 
 
for(v=0;v<isize;v++){ 
for(n=0;n<dsize;n++){ 
t=sym[v+(dsize*isize)]^sym[v+(n*isize)]; 
for(i=0;i<csize-1;i++){ 
sym[v+((dsize+i)*isize)]= 
sym[v+((dsize+i+1)*isize)]^GFmul(t,poly[i]); 
} 
sym[v+((dsize+csize-1)*isize)]=GFmul(t,poly[csize-1]); 
} 
} 
 
return; 
} 
//#define MAXBUF256 
#define MAXBUFGF 
 
//#defineMAXTOEPLITZ37 
#defineMAXTOEPLITZ1024 
 
ushort logsym[MAXBUF]; 
ushort pwrlogsym[MAXBUF]; 
ushort syndrome[MAXBUF]; 
ushort tpltzarray[MAXTOEPLITZ*(MAXTOEPLITZ+10)]; 
ushort tpltzrslt[MAXTOEPLITZ]; 
ushort errloc[MAXTOEPLITZ]; 
intssize; 
 
int CorrectErrorCount; 
 
/******************************************************************************* 
* 
*An error is discovered and corrected. 
* 
*******************************************************************************/ 
int CorrectErrs(ushort sym[],int dsize,int csize) 
{ 
int i,errcnt,v; 
intisize=1; 
inte=0; 
 
ssize=dsize+csize; 
for(v=0;v<isize;v++){ 
CalcSyndromes(sym,ssize,csize/2,isize,v); 
errcnt=NormlzToeplitz(csize/2); 
if(errcnt>0){ 
if(tpltzarray[0]==0){ 
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CorrectErrorCount = e + errcnt; 
return(-1); 
} 
SolveToeplitz(errcnt); 
if(!ChienSearch(errcnt)){ 
CorrectErrorCount = e + errcnt; 
return(-2); 
} 
ErrLocInit(errcnt); 
if(NormlzToeplitz(errcnt)!=errcnt){ 
CorrectErrorCount = e + errcnt; 
return(-3); 
} 
SolveToeplitz(errcnt); 
for(i=0;i<errcnt;i++){ 
sym[v+((ssize-((errloc[i]==0)?gf_1:errloc[i]))*isize)]^=tpltzrslt[i]; 
} 
} 
e+=errcnt; 
} 
CorrectErrorCount = e; 
return(e); 
} 
 
/******************************************************************************* 
* 
*A syndrome is calculated. 
* 
*******************************************************************************/ 
void CalcSyndromes(ushort sym[], int size, int rssize, int isize, int v) 
{ 
int i, i1, j, n; 
 
 
for(i=0;i<size;i++){ 
i1=((sym[i]==0)?gf_1:gflog[sym[i]]); 
if(i1!=gf_1){ 
i1=i1+(size-i); 
i1=((i1>gf_2)?(i1-gf_1):i1); 
} 
logsym[i]=i1; 
} 
 
for(j=0;j<rssize*2;j++){ 
syndrome[j]=0; 
for(i=0;i<size;i++){ 
if(logsym[i]!=(gf_dim-1)){ 
syndrome[j]^=gfpwr[logsym[i]]; 
n=logsym[i]+(size-i); 
logsym[i]=((n>gf_2)?(n-gf_1):n); 
} 
} 
} 
 
for(j=n=0;j<MAXTOEPLITZ*rssize;j+=MAXTOEPLITZ,n++){ 
for(i=0;i<=rssize;i++){ 
tpltzarray[j+i]=syndrome[n+i]; 
} 
} 
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} 
 
/*------------------------------------------------------------------------------ 
* 
*NormlzToeplitz 
* 
*-----------------------------------------------------------------------------*/ 
int NormlzToeplitz(int size) 
{ 
int x, y, x1, y1, n; 
 
for(x=y=0;x<size;x++,y++){ 
 
if(tpltzarray[x+(MAXTOEPLITZ*y)]==0){ 
for(y1=y+1;y1<size;y1++){ 
if(tpltzarray[x+(MAXTOEPLITZ*y1)]!=0){ 
for(x1=x;x1<=size;x1++){ 
 
n=tpltzarray[x1+(MAXTOEPLITZ*y1)]; 
tpltzarray[x1+(MAXTOEPLITZ*y1)]=tpltzarray[x1+(MAXTOEPLITZ*y)]; 
tpltzarray[x1+(MAXTOEPLITZ*y)]=n; 
} 
break; 
} 
} 
 
if(y1==size){ 
y--; 
continue; 
} 
} 
 
for(y1=y+1;y1<size;y1++){ 
if(tpltzarray[x+(MAXTOEPLITZ*y1)]!=0){ 
n=GFdiv(tpltzarray[x+(MAXTOEPLITZ*y1)],tpltzarray[x+(MAXTOEPLITZ*y)]); 
tpltzarray[x+(MAXTOEPLITZ*y1)]=0; 
for(x1=x+1;x1<=size;x1++){ 
tpltzarray[x1+(MAXTOEPLITZ*y1)]^=GFmul(n,tpltzarray[x1+(MAXTOEPLITZ*y)]); 
} 
} 
} 
} 
return(y); 
} 
 
/*------------------------------------------------------------------------------ 
* 
*SolveToelplitz 
* 
*-----------------------------------------------------------------------------*/ 
void SolveToeplitz(int size) 
{ 
int x, x1, r; 
 
for (x = size-1; x >= 0; x--) { 
r = tpltzarray[size + (MAXTOEPLITZ*x)]; 
 
for(x1=size-1;x1>x;x1--){ 
r^=GFmul(tpltzrslt[x1],tpltzarray[x1+(MAXTOEPLITZ*x)]); 
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} 
tpltzrslt[x]=GFdiv(r,tpltzarray[x+(MAXTOEPLITZ*x)]); 
} 
} 
 
/*------------------------------------------------------------------------------ 
* 
*ChienSearch 
* 
*-----------------------------------------------------------------------------*/ 
int ChienSearch(int size) 
{ 
int i, j, r, e = 0; 
intlog[MAXTOEPLITZ]; 
 
for(i=0;i<size;i++){ 
log[i]=gflog[tpltzrslt[size-1-i]]; 
} 
for(j=1;j<=ssize;j++){ 
r=1; 
for(i=0;i<size;i++){ 
if((log[i]-=i+1)<0){ 
log[i]+=gf_1; 
} 
r^=gfpwr[log[i]]; 
} 
if(r==0){ 
errloc[e]=j<gf_1?j:0; 
e++; 
if(e>=size)break; 
} 
} 
return(e>=size); 
} 
 
/*------------------------------------------------------------------------------ 
* 
*ErrLocInit 
* 
*-----------------------------------------------------------------------------*/ 
void ErrLocInit(int size) 
{ 
int i, j; 
int log[MAXTOEPLITZ],log1[MAXTOEPLITZ]; 
 
for(i=0;i<size;i++){ 
log[i]=log1[i]=errloc[i]; 
} 
for(j=0;j<size;j++){ 
for(i=0;i<size;i++){ 
tpltzarray[i+(MAXTOEPLITZ*j)]=gfpwr[log1[i]]; 
if((log1[i]+=log[i])>gf_2){ 
log1[i]-=gf_1; 
} 
} 
tpltzarray[i+(MAXTOEPLITZ*j)]=syndrome[j]; 
} 
} 
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/*****************************************************************************/ 
 
#ifndef__GF_TABLE__ 
#define__GF_TABLE__ 
 
static unsigned short gfpwr[GF]={ 
1, 2, 4, 8, 16, 32, 64, 128, 
256, 512, 1024, 45, 90, 180, 360, 720, 
1440, 877, 1754, 1433, 799, 1598, 1105, 143, 
286, 572, 1144, 221, 442, 884, 1768, 1533, 
983, 1966, 1905, 1743, 1459, 843, 1686, 1281, 
559, 1118, 145, 290, 580, 1160, 317, 634, 
1268, 453, 906, 1812, 1541, 1063, 99, 198, 
396, 792, 1584, 1101, 183, 366, 732, 1464, 
861, 1722, 1369, 671, 1342, 593, 1186, 361, 
722, 1444, 869, 1738, 1465, 863, 1726, 1361, 
655, 1310, 529, 1058, 105, 210, 420, 840, 
1680, 1293, 567, 1134, 241, 482, 964, 1928, 
1853, 1623, 1155, 299, 598, 1196, 373, 746, 
1492, 901, 1802, 1593, 1119, 147, 294, 588, 
1176, 285, 570, 1140, 197, 394, 788, 1576, 
1149, 215, 430, 860, 1720, 1373, 663, 1326, 
625, 1250, 489, 978, 1956, 1893, 1767, 1507, 
1003, 2006, 1921, 1839, 1651, 1227, 443, 886, 
1772, 1525, 967, 1934, 1841, 1615, 1203, 331, 
662, 1324, 629, 1258, 505, 1010, 2020, 2021, 
2023, 2019, 2027, 2043, 2011, 1947, 1819, 1563, 
1051, 27, 54, 108, 216, 432, 864, 1728, 
1453, 887, 1774, 1521, 975, 1950, 1809, 1551, 
1075, 75, 150, 300, 600, 1200, 333, 666, 
1332, 581, 1162, 313, 626, 1252, 485, 970, 
1940, 1797, 1575, 1123, 235, 470, 940, 1880, 
1693, 1303, 515, 1030, 33, 66, 132, 264, 
528, 1056, 109, 218, 436, 872, 1744, 1421, 
823, 1646, 1265, 463, 926, 1852, 1621, 1159, 
291, 582, 1164, 309, 618, 1236, 389, 778, 
1556, 1029, 39, 78, 156, 312, 624, 1248, 
493, 986, 1972, 1861, 1703, 1379, 747, 1494, 
897, 1794, 1577, 1151, 211, 422, 844, 1688, 
1309, 535, 1070, 113, 226, 452, 904, 1808, 
1549, 1079, 67, 134, 268, 536, 1072, 77, 
154, 308, 616, 1232, 397, 794, 1588, 1093, 
167, 334, 668, 1336, 605, 1210, 345, 690, 
1380, 741, 1482, 953, 1906, 1737, 1471, 851, 
1702, 1377, 751, 1502, 913, 1826, 1641, 1279, 
467, 934, 1868, 1717, 1351, 675, 1350, 673, 
1346, 681, 1362, 649, 1298, 521, 1042, 9, 
18, 36, 72, 144, 288, 576, 1152, 301, 
602, 1204, 325, 650, 1300, 517, 1034, 57, 
114, 228, 456, 912, 1824, 1645, 1271, 451, 
902, 1804, 1589, 1095, 163, 326, 652, 1304, 
541, 1082, 89, 178, 356, 712, 1424, 781, 
1562, 1049, 31, 62, 124, 248, 496, 992, 
1984, 1965, 1911, 1731, 1451, 891, 1782, 1473, 
943, 1886, 1681, 1295, 563, 1126, 225, 450, 
900, 1800, 1597, 1111, 131, 262, 524, 1048, 
29, 58, 116, 232, 464, 928, 1856, 1709, 
1399, 707, 1414, 801, 1602, 1193, 383, 766, 
1532, 981, 1962, 1913, 1759, 1427, 779, 1558, 
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1025, 47, 94, 188, 376, 752, 1504, 1005, 
2010, 1945, 1823, 1555, 1035, 59, 118, 236, 
472, 944, 1888, 1773, 1527, 963, 1926, 1825, 
1647, 1267, 459, 918, 1836, 1653, 1223, 419, 
838, 1676, 1333, 583, 1166, 305, 610, 1220, 
421, 842, 1684, 1285, 551, 1102, 177, 354, 
708, 1416, 829, 1658, 1241, 415, 830, 1660, 
1237, 391, 782, 1564, 1045, 7, 14, 28, 
56, 112, 224, 448, 896, 1792, 1581, 1143, 
195, 390, 780, 1560, 1053, 23, 46, 92, 
184, 368, 736, 1472, 941, 1882, 1689, 1311, 
531, 1062, 97, 194, 388, 776, 1552, 1037, 
55, 110, 220, 440, 880, 1760, 1517, 1015, 
2030, 2033, 1999, 1971, 1867, 1723, 1371, 667, 
1334, 577, 1154, 297, 594, 1188, 357, 714, 
1428, 773, 1546, 1081, 95, 190, 380, 760, 
1520, 973, 1946, 1817, 1567, 1043, 11, 22, 
44, 88, 176, 352, 704, 1408, 813, 1626, 
1177, 287, 574, 1148, 213, 426, 852, 1704, 
1405, 727, 1454, 881, 1762, 1513, 1023, 2046, 
2001, 1935, 1843, 1611, 1211, 347, 694, 1388, 
757, 1514, 1017, 2034, 1993, 1983, 1875, 1675, 
1339, 603, 1206, 321, 642, 1284, 549, 1098, 
185, 370, 740, 1480, 957, 1914, 1753, 1439, 
787, 1574, 1121, 239, 478, 956, 1912, 1757, 
1431, 771, 1542, 1057, 111, 222, 444, 888, 
1776, 1485, 951, 1902, 1777, 1487, 947, 1894, 
1761, 1519, 1011, 2022, 2017, 2031, 2035, 1995, 
1979, 1883, 1691, 1307, 539, 1078, 65, 130, 
260, 520, 1040, 13, 26, 52, 104, 208, 
416, 832, 1664, 1325, 631, 1262, 497, 994, 
1988, 1957, 1895, 1763, 1515, 1019, 2038, 1985, 
1967, 1907, 1739, 1467, 859, 1718, 1345, 687, 
1374, 657, 1314, 617, 1234, 393, 786, 1572, 
1125, 231, 462, 924, 1848, 1629, 1175, 259, 
518, 1036, 53, 106, 212, 424, 848, 1696, 
1389, 759, 1518, 1009, 2018, 2025, 2047, 2003, 
1931, 1851, 1627, 1179, 283, 566, 1132, 245, 
490, 980, 1960, 1917, 1751, 1411, 811, 1622, 
1153, 303, 606, 1212, 341, 682, 1364, 645, 
1290, 569, 1138, 201, 402, 804, 1608, 1213, 
343, 686, 1372, 661, 1322, 633, 1266, 457, 
914, 1828, 1637, 1255, 483, 966, 1932, 1845, 
1607, 1187, 363, 726, 1452, 885, 1770, 1529, 
991, 1982, 1873, 1679, 1331, 587, 1174, 257, 
514, 1028, 37, 74, 148, 296, 592, 1184, 
365, 730, 1460, 837, 1674, 1337, 607, 1214, 
337, 674, 1348, 677, 1354, 697, 1394, 713, 
1426, 777, 1554, 1033, 63, 126, 252, 504, 
1008, 2016, 2029, 2039, 1987, 1963, 1915, 1755, 
1435, 795, 1590, 1089, 175, 350, 700, 1400, 
733, 1466, 857, 1714, 1353, 703, 1406, 721, 
1442, 873, 1746, 1417, 831, 1662, 1233, 399, 
798, 1596, 1109, 135, 270, 540, 1080, 93, 
186, 372, 744, 1488, 909, 1818, 1561, 1055, 
19, 38, 76, 152, 304, 608, 1216, 429, 
858, 1716, 1349, 679, 1358, 689, 1378, 745, 
1490, 905, 1810, 1545, 1087, 83, 166, 332, 
664, 1328, 589, 1178, 281, 562, 1124, 229, 
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458, 916, 1832, 1661, 1239, 387, 774, 1548, 
1077, 71, 142, 284, 568, 1136, 205, 410, 
820, 1640, 1277, 471, 942, 1884, 1685, 1287, 
547, 1094, 161, 322, 644, 1288, 573, 1146, 
217, 434, 868, 1736, 1469, 855, 1710, 1393, 
719, 1438, 785, 1570, 1129, 255, 510, 1020, 
2040, 2013, 1943, 1795, 1579, 1147, 219, 438, 
876, 1752, 1437, 791, 1582, 1137, 207, 414, 
828, 1656, 1245, 407, 814, 1628, 1173, 263, 
526, 1052, 21, 42, 84, 168, 336, 672, 
1344, 685, 1370, 665, 1330, 585, 1170, 265, 
530, 1060, 101, 202, 404, 808, 1616, 1165, 
311, 622, 1244, 405, 810, 1620, 1157, 295, 
590, 1180, 277, 554, 1108, 133, 266, 532, 
1064, 125, 250, 500, 1000, 2000, 1933, 1847, 
1603, 1195, 379, 758, 1516, 1013, 2026, 2041, 
2015, 1939, 1803, 1595, 1115, 155, 310, 620, 
1240, 413, 826, 1652, 1221, 423, 846, 1692, 
1301, 519, 1038, 49, 98, 196, 392, 784, 
1568, 1133, 247, 494, 988, 1976, 1885, 1687, 
1283, 555, 1110, 129, 258, 516, 1032, 61, 
122, 244, 488, 976, 1952, 1901, 1783, 1475, 
939, 1878, 1665, 1327, 627, 1254, 481, 962, 
1924, 1829, 1639, 1251, 491, 982, 1964, 1909, 
1735, 1443, 875, 1750, 1409, 815, 1630, 1169, 
271, 542, 1084, 85, 170, 340, 680, 1360, 
653, 1306, 537, 1074, 73, 146, 292, 584, 
1168, 269, 538, 1076, 69, 138, 276, 552, 
1104, 141, 282, 564, 1128, 253, 506, 1012, 
2024, 2045, 2007, 1923, 1835, 1659, 1243, 411, 
822, 1644, 1269, 455, 910, 1820, 1557, 1031, 
35, 70, 140, 280, 560, 1120, 237, 474, 
948, 1896, 1789, 1495, 899, 1798, 1569, 1135, 
243, 486, 972, 1944, 1821, 1559, 1027, 43, 
86, 172, 344, 688, 1376, 749, 1498, 921, 
1842, 1609, 1215, 339, 678, 1356, 693, 1386, 
761, 1522, 969, 1938, 1801, 1599, 1107, 139, 
278, 556, 1112, 157, 314, 628, 1256, 509, 
1018, 2036, 1989, 1959, 1891, 1771, 1531, 987, 
1974, 1857, 1711, 1395, 715, 1430, 769, 1538, 
1065, 127, 254, 508, 1016, 2032, 1997, 1975, 
1859, 1707, 1403, 731, 1462, 833, 1666, 1321, 
639, 1278, 465, 930, 1860, 1701, 1383, 739, 
1478, 929, 1858, 1705, 1407, 723, 1446, 865, 
1730, 1449, 895, 1790, 1489, 911, 1822, 1553, 
1039, 51, 102, 204, 408, 816, 1632, 1261, 
503, 1006, 2012, 1941, 1799, 1571, 1131, 251, 
502, 1004, 2008, 1949, 1815, 1539, 1067, 123, 
246, 492, 984, 1968, 1869, 1719, 1347, 683, 
1366, 641, 1282, 553, 1106, 137, 274, 548, 
1096, 189, 378, 756, 1512, 1021, 2042, 2009, 
1951, 1811, 1547, 1083, 91, 182, 364, 728, 
1456, 845, 1690, 1305, 543, 1086, 81, 162, 
324, 648, 1296, 525, 1050, 25, 50, 100, 
200, 400, 800, 1600, 1197, 375, 750, 1500, 
917, 1834, 1657, 1247, 403, 806, 1612, 1205, 
327, 654, 1308, 533, 1066, 121, 242, 484, 
968, 1936, 1805, 1591, 1091, 171, 342, 684, 
1368, 669, 1338, 601, 1202, 329, 658, 1316, 
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613, 1226, 441, 882, 1764, 1509, 999, 1998, 
1969, 1871, 1715, 1355, 699, 1398, 705, 1410, 
809, 1618, 1161, 319, 638, 1276, 469, 938, 
1876, 1669, 1319, 611, 1222, 417, 834, 1668, 
1317, 615, 1230, 433, 866, 1732, 1445, 871, 
1742, 1457, 847, 1694, 1297, 527, 1054, 17, 
34, 68, 136, 272, 544, 1088, 173, 346, 
692, 1384, 765, 1530, 985, 1970, 1865, 1727, 
1363, 651, 1302, 513, 1026, 41, 82, 164, 
328, 656, 1312, 621, 1242, 409, 818, 1636, 
1253, 487, 974, 1948, 1813, 1543, 1059, 107, 
214, 428, 856, 1712, 1357, 695, 1390, 753, 
1506, 1001, 2002, 1929, 1855, 1619, 1163, 315, 
630, 1260, 501, 1002, 2004, 1925, 1831, 1635, 
1259, 507, 1014, 2028, 2037, 1991, 1955, 1899, 
1787, 1499, 923, 1846, 1601, 1199, 371, 742, 
1484, 949, 1898, 1785, 1503, 915, 1830, 1633, 
1263, 499, 998, 1996, 1973, 1863, 1699, 1387, 
763, 1526, 961, 1922, 1833, 1663, 1235, 395, 
790, 1580, 1141, 199, 398, 796, 1592, 1117, 
151, 302, 604, 1208, 349, 698, 1396, 709, 
1418, 825, 1650, 1225, 447, 894, 1788, 1493, 
903, 1806, 1585, 1103, 179, 358, 716, 1432, 
797, 1594, 1113, 159, 318, 636, 1272, 477, 
954, 1908, 1733, 1447, 867, 1734, 1441, 879, 
1758, 1425, 783, 1566, 1041, 15, 30, 60, 
120, 240, 480, 960, 1920, 1837, 1655, 1219, 
427, 854, 1708, 1397, 711, 1422, 817, 1634, 
1257, 511, 1022, 2044, 2005, 1927, 1827, 1643, 
1275, 475, 950, 1900, 1781, 1479, 931, 1862, 
1697, 1391, 755, 1510, 993, 1986, 1961, 1919, 
1747, 1419, 827, 1654, 1217, 431, 862, 1724, 
1365, 647, 1294, 561, 1122, 233, 466, 932, 
1864, 1725, 1367, 643, 1286, 545, 1090, 169, 
338, 676, 1352, 701, 1402, 729, 1458, 841, 
1682, 1289, 575, 1150, 209, 418, 836, 1672, 
1341, 599, 1198, 369, 738, 1476, 933, 1866, 
1721, 1375, 659, 1318, 609, 1218, 425, 850, 
1700, 1381, 743, 1486, 945, 1890, 1769, 1535, 
979, 1958, 1889, 1775, 1523, 971, 1942, 1793, 
1583, 1139, 203, 406, 812, 1624, 1181, 279, 
558, 1116, 149, 298, 596, 1192, 381, 762, 
1524, 965, 1930, 1849, 1631, 1171, 267, 534, 
1068, 117, 234, 468, 936, 1872, 1677, 1335, 
579, 1158, 289, 578, 1156, 293, 586, 1172, 
261, 522, 1044, 5, 10, 20, 40, 80, 
160, 320, 640, 1280, 557, 1114, 153, 306, 
612, 1224, 445, 890, 1780, 1477, 935, 1870, 
1713, 1359, 691, 1382, 737, 1474, 937, 1874, 
1673, 1343, 595, 1190, 353, 706, 1412, 805, 
1610, 1209, 351, 702, 1404, 725, 1450, 889, 
1778, 1481, 959, 1918, 1745, 1423, 819, 1638, 
1249, 495, 990, 1980, 1877, 1671, 1315, 619, 
1238, 385, 770, 1540, 1061, 103, 206, 412, 
824, 1648, 1229, 439, 878, 1756, 1429, 775, 
1550, 1073, 79, 158, 316, 632, 1264, 461, 
922, 1844, 1605, 1191, 355, 710, 1420, 821, 
1642, 1273, 479, 958, 1916, 1749, 1415, 803, 
1606, 1185, 367, 734, 1468, 853, 1706, 1401, 
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735, 1470, 849, 1698, 1385, 767, 1534, 977, 
1954, 1897, 1791, 1491, 907, 1814, 1537, 1071, 
115, 230, 460, 920, 1840, 1613, 1207, 323, 
646, 1292, 565, 1130, 249, 498, 996, 1992, 
1981, 1879, 1667, 1323, 635, 1270, 449, 898, 
1796, 1573, 1127, 227, 454, 908, 1816, 1565, 
1047, 3, 6, 12, 24, 48, 96, 192, 
384, 768, 1536, 1069, 119, 238, 476, 952, 
1904, 1741, 1463, 835, 1670, 1313, 623, 1246, 
401, 802, 1604, 1189, 359, 718, 1436, 789, 
1578, 1145, 223, 446, 892, 1784, 1501, 919, 
1838, 1649, 1231, 435, 870, 1740, 1461, 839, 
1678, 1329, 591, 1182, 273, 546, 1092, 165, 
330, 660, 1320, 637, 1274, 473, 946, 1892, 
1765, 1511, 995, 1990, 1953, 1903, 1779, 1483, 
955, 1910, 1729, 1455, 883, 1766, 1505, 1007, 
2014, 1937, 1807, 1587, 1099, 187, 374, 748, 
1496, 925, 1850, 1625, 1183, 275, 550, 1100, 
181, 362, 724, 1448, 893, 1786, 1497, 927, 
1854, 1617, 1167, 307, 614, 1228, 437, 874, 
1748, 1413, 807, 1614, 1201, 335, 670, 1340, 
597, 1194, 377, 754, 1508, 997, 1994, 1977, 
1887, 1683, 1291, 571, 1142, 193, 386, 772, 
1544, 1085, 87, 174, 348, 696, 1392, 717, 
1434, 793, 1586, 1097, 191, 382, 764, 1528, 
989, 1978, 1881, 1695, 1299, 523, 1046, 0 
}; 
static unsigned short gflog[GF]={ 
0, 0, 1, 1889, 2, 1731, 1890, 485, 
3, 327, 1732, 558, 1891, 659, 486, 1573, 
4, 1415, 328, 864, 1733, 970, 559, 501, 
1892, 1325, 660, 169, 487, 400, 1574, 370, 
5, 212, 1416, 1144, 329, 786, 865, 242, 
1734, 1437, 971, 1167, 560, 11, 502, 425, 
1893, 1043, 1326, 1257, 661, 706, 170, 520, 
488, 343, 401, 437, 1575, 1063, 371, 812, 
6, 654, 213, 274, 1417, 1116, 1145, 905, 
330, 1108, 787, 185, 866, 279, 243, 1810, 
1735, 1318, 1438, 885, 972, 1099, 1168, 2026, 
561, 362, 12, 1308, 503, 855, 426, 548, 
1894, 514, 1044, 54, 1327, 986, 1258, 1797, 
662, 84, 707, 1455, 171, 218, 521, 628, 
489, 267, 344, 1856, 402, 1713, 438, 1900, 
1576, 1349, 1064, 1279, 372, 1009, 813, 1217, 
7, 1059, 655, 396, 214, 1005, 275, 851, 
1418, 1293, 1117, 1191, 1146, 1121, 906, 23, 
331, 42, 1109, 109, 788, 1698, 186, 1528, 
867, 1742, 280, 1029, 244, 1195, 1811, 1555, 
1736, 922, 1319, 356, 1439, 1943, 886, 288, 
973, 1639, 1100, 1357, 1169, 1422, 2027, 828, 
562, 470, 363, 1548, 13, 1984, 1309, 60, 
504, 608, 856, 1973, 427, 1297, 549, 2036, 
1895, 2021, 515, 496, 1045, 116, 55, 1523, 
1328, 747, 987, 1690, 1259, 910, 1798, 958, 
663, 1652, 85, 260, 708, 572, 1456, 121, 
172, 928, 219, 950, 522, 27, 629, 1922, 
490, 390, 268, 1883, 345, 895, 1857, 697, 
403, 1629, 1714, 204, 439, 1150, 1901, 619, 
1577, 92, 1350, 1160, 1065, 727, 1280, 1050, 
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373, 1868, 1010, 1271, 814, 1125, 1218, 941, 
8, 783, 1060, 703, 656, 1728, 397, 967, 
215, 983, 1006, 1710, 276, 1113, 852, 1096, 
1419, 1940, 1294, 1981, 1118, 1002, 1192, 1695, 
1147, 892, 1122, 724, 907, 113, 24, 569, 
332, 1722, 43, 232, 1110, 1725, 110, 999, 
789, 539, 1699, 99, 187, 335, 1529, 737, 
868, 461, 1743, 1995, 281, 235, 1030, 992, 
245, 195, 1196, 1471, 1812, 46, 1556, 1387, 
1737, 603, 923, 1863, 1320, 338, 357, 1344, 
1440, 1365, 1944, 151, 887, 190, 289, 2005, 
974, 800, 1640, 1179, 1101, 740, 1358, 752, 
1170, 294, 1423, 589, 2028, 1532, 829, 1770, 
563, 1764, 471, 1820, 364, 542, 1549, 1916, 
14, 71, 1985, 770, 1310, 792, 61, 1834, 
505, 1659, 609, 1494, 857, 102, 1974, 1333, 
428, 2010, 1298, 1018, 550, 1702, 2037, 414, 
1896, 1793, 2022, 901, 516, 238, 497, 481, 
1046, 693, 117, 1519, 56, 284, 1524, 847, 
1329, 1912, 748, 1340, 988, 995, 1691, 963, 
1260, 1445, 911, 1135, 1799, 1033, 959, 477, 
664, 1397, 1653, 455, 86, 464, 261, 1037, 
709, 1670, 573, 1584, 1457, 871, 122, 1621, 
173, 1403, 929, 1931, 220, 1998, 951, 1803, 
523, 1370, 28, 142, 630, 1746, 1923, 1540, 
491, 1878, 391, 351, 269, 49, 1884, 1139, 
346, 759, 896, 450, 1858, 1815, 698, 227, 
404, 1234, 1630, 312, 1715, 1390, 205, 915, 
440, 1949, 1151, 1601, 1902, 1559, 620, 1826, 
1578, 1078, 93, 764, 1351, 198, 1161, 1449, 
1066, 130, 728, 1084, 1281, 248, 1051, 1785, 
374, 670, 1869, 1505, 1011, 1474, 1272, 1264, 
815, 156, 1126, 1481, 1219, 1199, 942, 1593, 
9, 1435, 784, 210, 1061, 341, 704, 1041, 
657, 325, 1729, 2045, 398, 1323, 968, 1413, 
216, 82, 984, 512, 1007, 1347, 1711, 265, 
277, 1106, 1114, 652, 853, 360, 1097, 1316, 
1420, 1637, 1941, 920, 1295, 606, 1982, 468, 
1119, 1291, 1003, 1057, 1193, 1740, 1696, 40, 
1148, 1627, 893, 388, 1123, 1866, 725, 90, 
908, 745, 114, 2019, 25, 926, 570, 1650, 
333, 537, 1723, 1720, 44, 193, 233, 459, 
1111, 981, 1726, 781, 111, 890, 1000, 1938, 
790, 69, 540, 1762, 1700, 2008, 100, 1657, 
188, 1363, 336, 601, 1530, 292, 738, 798, 
869, 1668, 462, 1395, 1744, 1368, 1996, 1401, 
282, 691, 236, 1791, 1031, 1443, 993, 1910, 
246, 128, 196, 1076, 1197, 154, 1472, 668, 
1813, 757, 47, 1876, 1557, 1947, 1388, 1232, 
1738, 1289, 604, 1635, 924, 743, 1864, 1625, 
1321, 323, 339, 1433, 358, 1104, 1345, 80, 
1441, 689, 1366, 1666, 1945, 755, 152, 126, 
888, 979, 191, 535, 290, 1361, 2006, 67, 
975, 319, 801, 317, 1641, 803, 1180, 875, 
1102, 321, 741, 1287, 1359, 977, 753, 687, 
1171, 877, 295, 1754, 1424, 1182, 590, 1461, 
2029, 805, 1533, 1380, 830, 1643, 1771, 837, 
564, 1382, 1765, 409, 472, 1535, 1821, 1588, 
365, 807, 543, 1212, 1550, 2031, 1917, 936, 
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15, 839, 72, 1245, 1986, 1773, 771, 577, 
1311, 1645, 793, 1227, 62, 832, 1835, 1840, 
506, 1756, 1660, 1239, 610, 297, 1495, 1674, 
858, 879, 103, 254, 1975, 1173, 1334, 306, 
429, 1463, 2011, 1610, 1299, 592, 1019, 713, 
551, 1184, 1703, 1512, 2038, 1426, 415, 1845, 
1897, 1214, 1794, 625, 2023, 545, 902, 1807, 
517, 809, 239, 422, 498, 367, 482, 1570, 
1047, 938, 694, 616, 118, 1919, 1520, 955, 
57, 2033, 285, 825, 1525, 1552, 848, 20, 
1330, 411, 1913, 1831, 749, 1767, 1341, 2002, 
989, 1384, 996, 734, 1692, 566, 964, 1093, 
1261, 1590, 1446, 1782, 912, 1823, 1136, 224, 
1800, 1537, 1034, 1618, 960, 474, 478, 844, 
665, 1229, 1398, 1907, 1654, 795, 456, 1935, 
87, 1647, 465, 37, 262, 1313, 1038, 1410, 
710, 1842, 1671, 303, 574, 1837, 1585, 933, 
1458, 834, 872, 684, 123, 64, 1622, 77, 
174, 1247, 1404, 1564, 930, 74, 1932, 1407, 
221, 841, 1999, 1090, 952, 17, 1804, 1567, 
524, 579, 1371, 1964, 29, 773, 143, 177, 
631, 1775, 1747, 381, 1924, 1988, 1541, 1250, 
492, 256, 1879, 1156, 392, 105, 352, 1544, 
270, 881, 50, 1852, 1885, 860, 1140, 1253, 
347, 308, 760, 1501, 897, 1336, 451, 1927, 
1859, 1175, 1816, 1490, 699, 1977, 228, 1991, 
405, 1241, 1235, 1606, 1631, 1662, 313, 1750, 
1716, 1758, 1391, 1072, 206, 508, 916, 384, 
441, 1676, 1950, 638, 1152, 1497, 1602, 634, 
1903, 299, 1560, 1960, 621, 612, 1827, 1778, 
1579, 1514, 1079, 445, 94, 1705, 765, 146, 
1352, 1186, 199, 1685, 1162, 553, 1450, 180, 
1067, 1847, 131, 1680, 729, 417, 1085, 32, 
1282, 1428, 249, 1207, 1052, 2040, 1786, 776, 
375, 1612, 671, 1954, 1870, 2013, 1506, 1374, 
1012, 1465, 1475, 136, 1273, 431, 1265, 1967, 
816, 715, 157, 642, 1127, 1021, 1482, 527, 
1220, 594, 1200, 677, 943, 1301, 1594, 582, 
10, 424, 1436, 1166, 785, 241, 211, 1143, 
1062, 811, 342, 436, 705, 519, 1042, 1256, 
658, 1572, 326, 557, 1730, 484, 2046, 1888, 
399, 369, 1324, 168, 969, 500, 1414, 863, 
217, 627, 83, 1454, 985, 1796, 513, 53, 
1008, 1216, 1348, 1278, 1712, 1899, 266, 1855, 
278, 1809, 1107, 184, 1115, 904, 653, 273, 
854, 547, 361, 1307, 1098, 2025, 1317, 884, 
1421, 827, 1638, 1356, 1942, 287, 921, 355, 
1296, 2035, 607, 1972, 1983, 59, 469, 1547, 
1120, 22, 1292, 1190, 1004, 850, 1058, 395, 
1194, 1554, 1741, 1028, 1697, 1527, 41, 108, 
1149, 618, 1628, 203, 894, 696, 389, 1882, 
1124, 940, 1867, 1270, 726, 1049, 91, 1159, 
909, 957, 746, 1689, 115, 1522, 2020, 495, 
26, 1921, 927, 949, 571, 120, 1651, 259, 
334, 736, 538, 98, 1724, 998, 1721, 231, 
45, 1386, 194, 1470, 234, 991, 460, 1994, 
1112, 1095, 982, 1709, 1727, 966, 782, 702, 
112, 568, 891, 723, 1001, 1694, 1939, 1980, 
791, 1833, 70, 769, 541, 1915, 1763, 1819, 
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1701, 413, 2009, 1017, 101, 1332, 1658, 1493, 
189, 2004, 1364, 150, 337, 1343, 602, 1862, 
1531, 1769, 293, 588, 739, 751, 799, 1178, 
870, 1620, 1669, 1583, 463, 1036, 1396, 454, 
1745, 1539, 1369, 141, 1997, 1802, 1402, 1930, 
283, 846, 692, 1518, 237, 480, 1792, 900, 
1032, 476, 1444, 1134, 994, 962, 1911, 1339, 
247, 1784, 129, 1083, 197, 1448, 1077, 763, 
1198, 1592, 155, 1480, 1473, 1263, 669, 1504, 
1814, 226, 758, 449, 48, 1138, 1877, 350, 
1558, 1825, 1948, 1600, 1389, 914, 1233, 311, 
1739, 39, 1290, 1056, 605, 467, 1636, 919, 
925, 1649, 744, 2018, 1865, 89, 1626, 387, 
1322, 1412, 324, 2044, 340, 1040, 1434, 209, 
359, 1315, 1105, 651, 1346, 264, 81, 511, 
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