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Abstract: On base of analyzing the Shape format vector digital chart lacking of update service, this paper makes an in-depth research on the update service’s technology methods as well as other relative problems, which may provide some basic theories and technology methods to support the following project’s accomplishment.
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1 Introduction

A complex technique problem about how to update the chart information has troubled the mapping department all over the world for a long time, which hasn’t been effective solved till now. There are two conventional methods: first, by determining an update cycle and using the new survey data to update the accomplished chart; second, according to the need to update part or all content of the chart when needed .The chart is a special kind of map, and its main purpose is to keep the navigation safe. The chart describes the important information needed by navigation such as the soundings, the obstructions, the navigation control area, the buoy and the landmark, but this information may be changing with the time. Besides keeping the consistency of the collectivity and the chart, we should establish a Notice to Mariners (about once a week) to update the paper chart effectively. In the recent ten years, the digital chart has developed very quickly, and a large number of digital chart have been published in each scale recently. But our digital chart has not established a corresponding update method effectively till now, which keep our digital chart from being put into our daily navigation use. Apparently, in order to change this situation, we should establish an effective method to update the digital chart. At the present time, the vector digital chart our published is mainly in the format of MVCF (military vector chart format), so this article mainly discussed the problem of updating the shape format digital chart.

2 The Shape Data Structure 

Shape is a kind of easy geography data model which has no topology and supports data editing function offered by the ESRI. The sheet is the cell of the shape file, using list structure which is composed of the controlling file, the figure file, the index file and the attribute file as illustrated in figure 1.


The figure file is the directly changeable and longness alterable recording file; the index file record and describe the offset of the figure file offsetting the starting point; the attribute file is in the file structure of the dBase recording the attribute data of the chart element. The figure file and the attribute file are connected by the record number. The note file which is composed of the figure file, the index file, the attribute file is in the format of MVCF extending the Shape.

3 The Introduction of the International Vector Digital Chart Update

3.1 The S-57 Updating Method

The updating of the S-57 ENC (a kind of international standardization digital chart) is strictly according to ENC updating standardization and criterion of the IHO. According to the prescription of IHO S-57 and S-52, the ENC data update is a kind of uninterrupted and update issue by issue manner. The update issue by issue manner means that the nth update is based on the n-1st update, so the updating data is very small and it is easily transmitted by lineate and wireless network. The S-57 updating manner is based on exchanging model as the figure 2. 


3.2 The America Vector Digital Nautical Chart Updating Method

The core of the America vector Digital Nautical Chart updating method is to update the VPF Digital Nautical Chart database (VDU short of the VPF Database Update), the basic method are as follows: at first, decide a basic DNC data stored in the form of disk, then automatically update it through a system like using the patching technology in many other commercial software. It is updated one month a time and the updating manner is update cumulatively. The so-called update cumulatively contraposing to a certain chart contains not only the new updating content from the n-1st update but also all the n-1 update after the chart is published, and by using this manner the users only need to use the latest notice to mariner correction data. It is needed to make a explanation: the patching technologies between the DNC and the RNC have a essential difference, the patch in the RNC is the image data patch of the updating area; the patch in the DNC is just a visual comparison, and in fact the inside is a record of the figure data.

4 The Total Design of the Shape Format Vector Digital Chart Updating System

4.1 The Comparison of the Two Different Digital Chart Updating Manners

According to the introduction above, there are mainly two kinds of the vector digital updating manner overseas, one is the update issue by issue manner，the other one is the update cumulatively manner. The advantage of the update issue by issue manner is that the design of the updating system is very easy and the data package is relatively small, which would be good for the transmission and management, but the disadvantage is that it is bad for user’s operation, for example, the marines would come back from a long trip without updating more than one updating data package, so it is needed to download all the lacked updating data packages and update them issue by issue; the advantage and disadvantage of the update cumulatively manner is opposite to the update issue by issue manner, the users only need to get the latest updating data package, but as to the vector chart the update cumulatively manner would cause not only the complexity of the updating data package but also the increase of the updating data and the updating time, updating packages record all the updating information(containing some middle information, for example, a lights which is inserted in the mth issue and deleted in the m+kth issue is modified and moved between the mth issue and the m+kth issue), and it is needed to make a high efficient index to connect the user and the updating package.

4.2 The Total Design of the Shape Format Vector Digital Chart Automatically Updating System

Contrapose the updating manner of the S57 and DNC, then integrate the S57 exchanging model (figure 2) and establish the total model of the shape format vector digital chart: the updating data package is created by the digital chart notice to mariner creating system, then sent to the network, downloaded and loaded by the digital chart updating system, at last complete the automatically update of the client server’s chart data.

By using the uninterrupted update issue by issue manner the client server downloads the needed updating data packages automatically and loads them issue by issue. The network transmission (the military network and the Internet) is the transmission model of the data package. The data model of the instruction package is made according to the storing structure of the Shape data, which contains the position information, the attribute information, the index information and updating instruction.



5 The Main Technology of Realizing the Shape Format Vector Digital Chart Automatic Update

5.1 The Design of the Digital Notice to Mariner Format
The digital chart notice to mariner creating system on the server needs the digital notice to mariner data to achieve the automatic updating purpose, but at present, the main notice to mariner is papery, which mainly contrapose to the papery chart and the DGN format digital chart. For the automatic updating system this data has the following disadvantage:

(1) The literal description is too hazy;

(2) It is lack of the needed coding information of Shape format data to use symbol;

(3) It is lack of the needed Shape format attribute information;

(4) The computer can’t identify the notice to mariner data recorded on the paper.

It is needed to design a digital notice to mariner format to satisfy the system. The total demands of this format are as follows:

(1) It could be easily made by the existing notice to mariner through a certain measures.

(2) The digital notice to mariner could be applied to the entire Shape format digital chart data as the papery notice to mariner could be applied to the entire papery chart.

(3) It must contain the code and attribute data needed by the digital chart.

(4) It must have the concept of polygon (area and region).

(5) It must have the specific updating action (there are addition, deletion, alteration and moving as to point; there are connection, deletion and alteration as to line; there are connection, deletion and alteration as to area).

(6) There is canonical format for comprehending the program.

5.2The Automatically Updating Technology of the Area Data

The area exists in the format of the area lines in the papery chart. However, it contains not only the area line data but also the area data in the MVCF data, so it contains two part of updating the MVCF data: before updating the area it is needed to update the area line data. There are two kind of the area updating polygon data in the notice to mariner: one is the simply closed area data; the other is the unclosed area data (for example, the breach line, the bank line and the inside chart border line) which is linked to other lines (in the figure 5 the filled area just gives the line data of the P1P2P3P4 and the point P1 and P4 is given in general). Altogether, we should consider the following four aspects in updating the area data:

(1) The polygonal line may not be an integrated closed line and would be stored in several lines.

(2) It is needed to consider the containing and contained topology relation hidden in the data when adding or deleting a area element, which means that we should modify not only the new area data but also the associated area data (for example, when adding a polygon if there is a polygon in the same cover containing the new polygon, we should modify the polygon and add a polygon along the new polygon but with opposite direction, namely digging the new island).

(3) When there are two or more border polygons in the chart data it refers to storing the data of the connecting line. When the neighboring polygons are contained in the same cover in the Shape format data their connecting line is stored as one and only line data; when they are contained to different covers the line data of the important polygon is stored and the connecting line data of the unimportant polygon is stored as a constrainedly connecting line with a code of 100.

(4) When the offered updating data is unclosed data it is needed to pick-up the line data of the corresponding polygons, then build the polygons by the data and updating data, lastly form the needed area data. For example, in the figure 5 we should pick-up the line P4P5 of the land and the line P5P1 of the mud area, and then the needed filled area polygon is built by the two lines and the updating data P1P2P3P4.

5.3 The Updating Technology of the Text

There are two kinds of the annotation in the MVCF format chart data: the point annotation file and the line annotation file. The horizontal annotation is stored in the point annotation file, and the directional annotation is stored in the line file. There are four kinds of updating action of the annotation: addition, deletion, changing and moving. For the complexity of the annotation (whether the papery notice to mariner or the digital notice to mariner are all unable to offer the point information, the font information and the direction information) the automatically updating of the annotation is impossible.

The annotation is added in the chart after considering the criterion and the condition of the chart. The basic principle of placing the annotation: considering the criterion and condition of the chart the point annotation should be placed at a certain place off the center point of the element; the line annotation should be placed along the line (some of the line annotations are dispersedly placed, some of the roads, for example); The area annotation is placed at the proper place in the polygon (some of the area annotations are dispersedly placed, some of the prohibited areas, for example). In the annotation file the dispersed annotation is stored as several records. A separate annotation may contain the annotation content and the blank.

Considering the up condition it is best to adopt the interactive manner to delete, change and move the annotation. Adding the annotation could adopt the following steps:

(1) Firstly, pick-up the annotation content from the attribute data of the element.

(2) Secondly, label the annotation content onto the chart in general. The point annotation is labeled on the right, the line annotation is labeled on the top of a certain part or on the right, and the area annotation is labeled on the center of the polygon;

(3) At last, adjust the font, the size, the position and the direction of the annotation through the interactive manner to make sure it satisfy requirement of the criterion and the condition of the chart.

5.4 The Design of the Updating Data Instruction Package
In order to automatically update the Shape digital chart through the digital chart updating system on the client server, the updating data instruction package should contain the following content:

(1) The geometric data, the attribute data and the index data of the point, the line and the area;

(2) The geometric data, the content data and the index data of the annotation;

(3) The updating instruction, namely addition, deletion and substitution;

Otherwise, for ensuring the safe transmission of the instruction data package it is needed to encrypt the instruction data package.

6 Conclusions
As we know, although the electronic chart applying system equipped in the ship offers the chart updating function, with no suited digital chart updating notice to mariner the user has to use the papery notice to mariner to update the chart interactive. This behindhand updating manner largely increases the worker’s work intensity, and it is low efficiency and easily leads to mistake, which is the bottleneck affecting the normal function of this kind of systems. After analyzing their own characteristic of the papery notice to mariners and the Shape format digital chart, this paper gives the design of the Shape format digital chart automatically updating system, deeply discusses the main technology, and offers academic and technical support for establishing the Shape format and other format digital chart automatically updating system.
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Fig.3  The digital notice to mariners generating system of server
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Fig.2  The transaction mode of S57
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Fig.5  The updating data of the unclosed area in the notice to mariners 
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Fig.1	 the structure of SHP digital chart
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Fig.4  The digital chart updating system of the user
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