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1 Introduction
Notice to Mariners is issued by the departments of navigation safety periodically and is often used to update all kinds of charts for quite a long time. Nowadays, users distributed in the different places still get Notice to Mariners by mail or EMS in many countries, which is not convenient to update chart quickly for them. However, along with the fast development of GIS, digital cartographic and internet, there are many new changes on the Notice to Mariners, which makes people pay an attention to it once again. For example, the web Notice to Mariners has been already constructed and the up-to-date Notice to Mariners can be sent to users more quickly in many countries, which lets the users browse or download Notice to Mariners through IE, Netscape whenever they want. Besides, the mechanism of updating digital chart data based on Notice to Mariners Database will be also considered as an important aspect to research. Apparently, this advanced idea provides a good method and pathway to update and maintain digital chart data. As for us, this will also solve the actual problems existed in the Notice to Mariners and the update of digital chart effectively in China. Consequently, this paper analyzes the problems existed in editing and issuing Notice to Mariners in detail, designs a table structure of Notice to Mariners Database which can provide information for updating other kinds of digital chart, researches on the method of editing Notice to Mariners data on the raster electronic chart and the flow of putting data into Notice to Mariners in detail, discuss the practical applications of constructing Notice to Mariners Database lastly.

2 Problems Existed in Editing and Issuing Notice to Mariners

At present, there is not web/digital Notice to Mariners in China, and paper Notice to Mariners is still be edit by hand and is taken charge by the special government department. The working flow is as follow: firstly, Maritime Departments or other organizations provide the data relative to Notice to Mariners; secondly, cartographers draw the symbols on the corresponding paper chart by hand for analyzing and synthesizing; thirdly, type the Notice to Mariners in a Word Document and print it as a record for checking, and put the useful data into the database manually on the condition of no error.; lastly, for publishing Notice to Mariners, extract the data needed from the database, typeset the words and symbols on the plat of Square Publishing System according to the requirement of Notice to Mariners format, export the EPS file to make films, and print Notice to Mariners to books.

Based on analyzing above, there are some defects in the flow of editing Notice to Mariners: 

(1)The actual method is not consistent with the digital chart producing system in China now, which has already influenced the efficiency of publishing Notice to Mariners badly.

(2)Although the database stored Notice to Mariners data has already been constructed in China, the structure of tables are too simple to satisfy the other requirements. For example, on one side, it can not provide the integrated information for updating other digital chart data; on the other side, it is not convenient to manage the tables and use them for later, owing to the obscure relationship between the different tables.

(3)The way of producing Notice to Mariners is still behindhand, such as often making a mistake, the low quality of Notice to Mariners, the long period, low efficiency and repeating work of producing Notice to Mariners, which is the key reason of producing Notice to Mariners with high cost now. Especially, because the paper used as a base map to edit is paper, the symbols that are drawn on the surface of paper chart can not be reused or reproduced.

(4)Most of digital charts have been produced and inputted into the chart database yet, the following work of maintaining and updating chart data will be the most urgent. Notice to Mariners is considered as the uppermost source data for updating chart data, but the corresponding updating mechanism, especially based on the Notice to Mariners Database, has not still been developed now.

3 Method of Constructing Notice to Mariners Database

3.1 Design of Table Structure

Notice to Mariners Database lays the foundation for updating all kinds of digital chart data and automatically constructing paper Notice to Mariners. So the tables in the Notice to Mariners Database must have the universal structure to satisfy the various requirements. For example, in order to provide the integrated information for updating, all the relative chart numbers can be extracted from the Notice to Mariners Database according to an item of Notice to Mariners, and all the relative items of Notice to Mariners can also be extracted from the Notice to Mariners Database according to the chart number. Therefore, this paper designs three kinds of tables in the Notice to Mariners Database to carry out the function, e.g. the first table is used to store item and chart number, the second table is used to store the updating data of Notice to Mariners, and the last table is used to store annotation and its font information. The respective structures are shown in the table 1, 2 and 3, and it is obvious to see that they are connected by the ID filed.
Table 1 Index

	Period
	Chart Number

	
	


Table 2 Content

	Item
	Number
	Area
	Position
	Title
	Element Type
	Update Action
	Latitude

	
	
	
	
	
	
	
	


	Longitude
	Code
	Annotation

ID
	Preview Item
	Datum Source
	navigation mark
	Operator
	IP Address
	Raster Datum

	
	
	
	
	
	
	
	
	


Table 3 Font

	ID
	X Coordinate
	Y Coordinate
	font
	size
	angle
	color
	annotation

	
	
	
	
	
	
	
	


3.2 Edit the Raw Data of Notice to Mariners
3.2.1 Selection of Base Map

Obviously, Notice to Mariners can not be edited or published without a base map, because the base map as an important reference can provide accessorial information, such as the scale, element density, element location, and so on. But, because the base map is still paper in China, all the operations recorded in the paper can not be used by computer. In order to edit Notice to Mariners with computer technique, the paper chart as a base map must be superseded by the electronic chart, so what kind of electronic chart is selected is the uppermost problem. In China, there are several formats of electronic chart, such as Coverage, DGN, MVCF, S-57, EPS, and so on. The digital chart of coverage format is stored in the Chart Database and has the most integrated information, including graphic data, attribute data and topologic relationship data, and so on. The digital chart of MVCF format as an electronic chart is used in the ship. These two digital charts are different from the corresponding paper chart on the graphic element, so they can not be used as the base map. Contrarily, the digital chart of DGN format is consistent with paper chart completely, which is often used to make film and print paper chart directly, but because it may be cleared away for the change of paper chart producing mode in China, so it is also not suitable to be as a base map. However, in any case, the EPS files are always produced or conversed from other digital chart to make film now, for example, the DGN file must be converted to EPS file to make film, and Arc/Info system also has the ability to make EPS file according to the COVERAGE data in the new mode of producing paper chart. It is obvious that the EPS file is an indispensable part to print paper chart, and they exist in the various producing system. Unfortunately, the element in the EPS file is gray, but the corresponding element is chromatic in paper chart.

Comparing with the preview chart formats, the EPS file is consistent with paper chart on the graphics except color and is produced or converted easily, so in order not to break the habit of editing Notice to Mariners based on paper chart, it is necessary to converted it to colorful tiff image to be as a base map. Especially, at present, many GIS software can convert the digital chart above to the chromatic image of tiff format exactly. Consequently, the tiff image is considered as the uppermost and comfortable basic map on which the Notice to Mariners is edited.
3.2.2 Editing Data
Usually, editing data means to analyze and synthesize the data on the TIFF image of chart respectively, and create a file for this chart according to a period of Notice to Mariners to store the updating information. The method of drawing symbols on the TIFF image is similar to the method of correcting to the paper chart. The editing flow is as follow: firstly, type the data by hand, such as element type, geographic coordinates, attribute, and so on, and find out all the relative charts from Raster Chart Database according to geographic coordinates automatically; secondly, draw symbols in a file which is only created for this chart when it is selected, and then shift the elements to the optimal position and edit their attribute; lastly, extract the updating information from the file after no error, put it together with some relative useful data into Notice to Mariners Database. The flow of editing data is shown in figure 1.

4 Application of Notice to Mariners Database
4.1 Technique of Creating Paper Notice to Mariners

Obviously, Notice to Mariners Database has already stored the enough information to create Paper Notice to Mariners automatically. This idea is very different from the traditional method of creating Notice to Mariners. The former considers the Paper Notice to Mariners as a production of Notice to Mariners Database, while the latter is reverse.

According to the note of time, extract all the necessary information from Notice to Mariners Database to a Word Document, which is an incomplete Notice to Mariners and must be treated interactively. The Word Document is a period of Notice to Mariners and includes many items of Notice to Mariners, and every item is composed of words and symbols. In fact, the words include the annotation and some descriptive language which is usually modified to satisfy the different requirement. Next, it is necessary to typeset the Word Document and add some useful words and symbols to accord with the requirement of publishing.

4.2 Updating Digital Charts Automatically

Another application is to update digital chart automatically according to the subset of update data extracting from Notice to Mariners Database. For example, we can update the digital chart of Coverage format by this method, e.g. because it is very difficult to connect with Arc/Info system through database directly, such as Oracle, SQL server, Access, and so on, we provide the update data in a text file for Arc/Info system to complete correcting now. The investigation shows that this application can improves the speed of updating, decrease the steps of updating, and provide a steady data source for updating all kinds of digital chart.
5 Conclusions

This paper carries out the method of editing Notice to Mariners on the TIFF image, which is a kind of computer technique and solves many problems existing in the traditional method of editing Notice to Mariners. The Notice to Mariners Database is first advanced in this paper, and it will supersede the method of editing Notice to Mariners manually by computer technique, provide the usable data for constructing the Web Notice to Mariners and the mechanism of updating digital chart. In the future, Notice to Mariners Database will be the foundation of providing updating service for chart.
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Fig. 1. Flow of Editing Notice to Mariners and Producing Paper Notice to Mariners
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