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A Study on CC Processor for NAVTEX System
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1. Introduction

1.1 Purpose of study

China is a developing country with a very large population. Although she has
18,000 kilometers long coastline, the sea fishery, the comprehensive exploitation and
survey of marine resources are not very well The equipment of inshore fishery
vessels and shipping in coastal waters are not so advanced in technique. The level
that many fishermen master the advanced science technique is very low, because
they dont know English. As they cannot bring Global Maritime Distress and Safety
System (GMDSS)s faculties into play, so the disasters of the sea are sometimes
happened.

If there is a kind of Chinese Character (CC) NAVTEX on board, they can utilize
it to obtain more information. The ability of fishermen withstanding natural
calamities will be increased greatly, and the disasters of the sea decreased or
avoided. So it is very necessary to develop on Chinese Character NAVTEX
System.

Therefore, in order to make ships safer and ocean cleaner, and considering the
practical condition of China, the purpose of study is that developing a kind of
NAVTEX suitable for Chinese fishermen. This installation should be of

1). the price that can be afforded by fishermen,

2). the stable and reliable function,

3). the simplest operation, and

4). the least maintenance.
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1.2 Contents, scope and method of study

1.2.1 Content of study

An important task, the key of subject, for developing CC NAVTEX is the study of
CC processor. It mainly includes:

) to draft the Decoding Rule of CC processor,

2) to make the CC Decoding Data Base,

3) to design the circuit of CC processor and realize it,

4 to program the software of CC processor,

5) to simulate the test by means of computers,

6) svnthetic test.

1.2.2 Scope of study

It involves the theorv and technology related to CC processor as the follows:
1) The technology of CC encoding and decoding:
2) CC transmitting and processing:
3) the principle, characteristic and realization of general NAVTEX;
4) the intemational technical standard, laws, rules, Acts, recommendation, and etc.:
5) the skill of designing hardware circutt, such as the principle, characteristic of
micro-processor, ROM. EPROM, RAM, interface circuit and so on:
6) the skill of programming software, such as human oriented language - Visual

Basic, assembly language.

1.2.3 Method of study

Because there is not vet a technical specification of standard for transmitting CC
NAVTEX in China, so the method of study is that designs an independent a CC
processor - which can be comprised into  the general NAVTEX. This is a
twin - microprocessor system, main processor in general NAVTEX and a CC
Processor.

In point of fact, for realizing CC NAVTEX, to adopt a microprocessor has not
any problem in the technology. In the course of researching, the way of

twin-microprocessor is for the convenience of making the comparing study of
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different interchange codes in CC NAVTEX, for the convenience of improving
installation and testing its characteristic, also the need for pushing forward the
development of CC NAVTEX in China.

In future, after Chinese Government issues the technical specification about CC
NAVTEX, the product is sure to have one microprocessor only.

2. CC transmission and key technology

2.1 CC transmission

Because CC is a kind of Pictograph, so it cannot be transmitted directly. At
present, there are two kind of different codes for interchanging CC information
between CC processing or communication system, which are the Telegraphic Code
and CC Code for Information Interchange.

2.2.1 Telegraphic code

In 1879, the first telegraphic line was set up in Tianjin of China. The Chinese
Telegraphic Code Book , which was published in 1880, collected 8075 CCs. Every
character is expressed by 4-digit numbers of Arabic alphabet, that is Telegraphic
Code (TC). For example,
1120 KX ; 318 s

In earlier telecommunication department and maritime communication department,
this kind of work is finished by the operator, that is operator translating CC into
TC; then transmitting the TC to the user, last translating the TC into CC by
operator again.

Now, the translator has replaced by computers or microprocessors in many

regions.

292.2 CC code for information interchange

With the development of computer and network technology, China implemented the
standard of CC code for information interchange in 1981, that is GB2312-80,
Character Set, Basic Set, of Chinese Character Code for Information Interchange. It
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1s the most basic code standard for information processing system in China. The
Basic Set provides 8836 code places, 94 rows and 94 columns, which each indicates
a CC or a graphical symbol. It contains 6763 CCs and 682 graphical symbols,
which occupics 2 bytes and the highest bit of every byte is 0. The set of 9494
forms the Code for Information Interchange, shown in Table 2.2, which the code is
to be corresponding to ecach row is called the Area Code, and cach column is the
Site Code, arranged in 01 to 94 order respectively.

The combination of area and site code formed CC code for information
interchange, such as the area code of /. is 20, site code &3, interchange code 2083
the area code of iy 15 26, site code 03, interchange code 2603,

There 1s not the simple and regular correspondence relationship between the TC
and code for information interchange. The former is an old and traditional way of
communication, which is mainly used by the teleccommunication and maritime
communication. The latter is a method suitable for the developing of computer
network and also as an International Standard, which is mainly used by the

computer communication. Now it is not clear which will replace the other.

2.2 The key technology

For printing CC directly, we need to set up a relation between TC and CC Base.
Because of the relation between them is no direct, so we need set up a Mapping
Data Base, which is called DD Base.

CC NAVTEX is based on gencral NAVTEX and added in the functions as
follows:

1) According to the rule, determine which is TC in ASC code flow:

2 For decoding TC and determining CC, need to set up a Decode Data

Base (DD Base):

3) For printing directly, need to determine the relation ship between CC

and CC  Base;

4 Determine which kind of CC Base.

For realizing CC NAVTEX, it is important to set up optimum relationship among
TC, DD Base and CC-Base. How to make the DD-Base is the key technology in
CC NAVTEX and also the center of this paper.
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3. Fundamentals of CC processor

3.1 Relation between NAVTEX receiver and CC processor

The difference of CC NAVTEX receiver from general NAVTEX receiver is added
with a CC processor. Its main function is that input TC, expressed in ASC II code,
is decoded into CC, and controls the printer.

In China, when the technical code B2 was defined as V, that means the national
NAVTEX message to be sending.

When receiving unit gets the international NAVTEX message, the technical code
B1 is not V, the information processing unit deals with the input data, and decides
whether feeds to printer for printing.

3.2 A decoding rule of CC processor

If the technical code B2 is V, CC processor begins to work, a decoding rule as
follows
1) Directly the masthead part and dont decode.
2) If each 4-digit Arabic number is a group and the space between groups is
existing, it is decoded into CC and printed.
3) When there are one, two, three or four asterisks * in one group, the * is
printed at the position of corresponding CC.
4) If NAVTEX returns the witching state from printing automatically, it stops to
decode, for example, when the error ratio of the code received is more than
the special value (309).
5) Directly print English alphabet.
6) Directly print Arabic number in the brackets.
7) If the code of end of message, NNNN is received, CC processor stops to get
signal of message and decode.

3.3 Fundamentals of CC processor

According to the above method, TC and CC-Base are set up a kind of relation
by means of DD-Base. When CC NAVTEX is receiving TC, it may do the
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addressing of CC-Base by DD-Base and directly print CC.

In theory, it only increases one DD Base (EPROM or ROM larger than 16 kbyte)
and one CC-Base (standard produce) in general NAVTEX, and amends  the
decoding rule suitably, it may directly print CC.

The principle block diagram of CC processor mainly contains CPU, /O (the
input/output interface circuit). DD-Base (decode data base), CC-Base (CC font
library) and printer driver. The fundamental is described as follows:

Passing through the interface /O of CC processor, the ASC II code from the
information  processing  unit. which is located at the main board of NAVTEX
recever, 1s fed into CPU. According to the decoding rule and the relation of
flow chart, CPU decodes the input ASC 1L code and sends the relevant instruction.

When recetving unit gets the international NAVTEX message, the technical code
Bl is V. 1t means that is a national NAVTEX message, so CC processor is excited.
ASC 1T code from the information processing unit 1s processed in CC processor and
is decided whether is feed to printer for printing.

CPU sends the printing instruction to CC Base through DD-Base and picks up

the information about CC dot matrix into the printing driver.
4. Design of hardware for CC processor

4.1 Basic requirement and logic block diagram

Because the working  condition on fishery vessels is very bad, the basic
requirement of equipment is satisfied in which Chapter 1 described as follows:

1) The price that can be afforded by fishermen,

2) The stable and reliable function,

3) The simplest operation, and

4) The least maintenance.

Under the reliability being satisfied, the equipment is required to be simpler in

operation, the lower price, and the better.

4.2 Basic theory circuit

The working process of the basic and practical circuit are shown as:
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1) ASC I codes from the main board of NAVTEX receiver transmit into
CPU of CC Processor by means of I/O interface.

9) CPU decodes the input ASC II code, calculates the address of DD-Base,
and sends the instruction to decoder for searching address.

3) Under the address of DD-Base, it has the address of CC-Base dot
matrix. CPU sends the printing instruction to CC-Base by means of the
DD-Base and picks up the information of CC dot matrix into printing driver.

5. Design on Software of CC Processor

As stated above, the key technique is that sets up a DD-Base (Decode data
base). For the convenience of the software debugging, CCDB, Chinese character
data base, is set up on the computer, then through a kind of assembly language
programming, DD-Base is realized by means of CC-Base in CC processor.

Around the problem of how to set up the CCDB, some programs to be related
with it are required, so to set up CCDB is the focal point in this section.

Under Chinese WIN% and making use of the programming technique of Visual
Basic language, Version 4.0, these programs are finished.

6. Test result and improving methods

6.1 Test result

A kind of computer simulating method is adopted in test procedure. The
computer on VB platform is utilized as transceiver, which is played the part of a
general NAVTEX receiver. The transmitting and receiving special software which
file names are TEST 51.VBP & FRM are programmed.

Under VB 4.0 platform, first the computer sends a message to CC processor by
series I/O port . Then the message decoded sends back to computer by same port.
By the parallel I/O port, the display is same also.

The result means that the work for designing CC processor is all right.
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6.2 Improving methods

Now, three reasons are limited to install the general NAVTEX receiver on board
of fishery vessels of China, which are only printing English character, bad working
condition and the expensive price.

The CC NAVTEX processor ran be used to overcome the first one, and if the
cost price 1s decreased by means of the optimum construction, the later will be

done, too.

6.2.1 Improving CC-Base

Now a 12¥12 Dot Matrix CC-Base is utilized in NAVTEX CC processor. [ think
it has two defects in future usage. One is that the displaving CC is no clear. and
the other is that reading CC Base is difficult as cach CC 1s divided into 1 parts
which are stored in different arcas.

>0 I have made another 16%16 dot matrix CC Base. Each CC has 32 bytes in

the simple order.

6.2.2 Improving transmission way

The traditional way in CC transmission, such as TC. is encountering  the
challenge  from the computer technology that is  developing. According o the
National Standard for CC transmission of China, Code for Information Interchange
(CID as fully corresponding with CC Base. In comparison with TC. the CC
transmission way by means of CI has simpler facilitv and better compatibihtv
with China Computer Network.

S0 [ think, the method for replacing TC with CIT in CC NAVTEX svstem 1s
better than traditional TC.

6.2.3 Improving display method

Now the general NAVTEX receiver is a direct printing installation. As  the
condition of the most fisherv vessels is poor, such as the extreme temperature
(high or low), heavy moisture and salt in air, unstable power supply, NAVTEX

receiver printing on paper may be not suitable for the practical condition of China.



476 BEHEABRR KRBT WOCE M2

So I think that.developing the NAVTEX receiver with LCD display and sound
processing is very necessary. As they can reduce greatly the coast price, save
power supply and maintenance.

Of cause, the change of transmitting and displaying method needs the national

government and international organization to accept.

7. Concluding Remarks

In this paper, a method for processing CC in NAVTEX makes printing it possible
and easy by means of setting up the decoding data base. The concluding remarks
are:

1. It has been demonstrated that the design of the CC processor is correct.

2. A method for processing CC in NAVTEX has first been proposed.

3, The concept of LCD and sound processing CC NAVTEX receiver has first
been proposed, too.

4 The result of this research could play a positive role in the development of
CC NAVTEYX, since there is a potential large market in China.

5. The methods for improving CC NAVTEX need the national authority and

international organization to accept.



