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Abstract: The new integrative production mode of paper chart and digital chart has been constructed since the late 90s last century in China, and its characteristics are as follows: on one hand, it can provide the data for all kinds of digital chart users through transforming the Coverage data to the Shape data based on the System of Arc/Info producing, storing and updating digital chart directly or producing the ENCs satisfied the IHO S-57 Criterion by transforming and disposing the VCF data on the DKEditor Software deeply; on the other hand, get the chart data of DGN format corresponding to each paper chart by inputting the digital chart data of E00 format into the MicroStation system firstly, then edit the data on the plat of MicroStation according to the Chinese Chart Criterion in order to satisfy the requirement of publishing, transform it to the data of EPS format used for outputting film and print the paper chart to satisfy the users lastly. 
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1. The actuality of the updating technique in China

Based on our research, we find that, the chart updating technique in China is behindhand, which is not suitable to the advanced production mode of chart now. Tow kind of chart product are provided now a day in China, and they are the traditional paper chart and all kinds of digital chart. So far, the data for updating digital chart has not been provided for different users yet, while Notice to Mariners can merely be provided for correcting the traditional paper chart, which makes both paper chart users and digital chart users have to update chart according to the un-constructed correction information of Notice to Mariners. Apparently, because the data for updating all kinds of digital chart can not be provided, the chart updating serving mode is not integrated now in China.
1.1 The paper chart updating technique in China
As to the aspect of paper chart updating, the advanced software of Computer-aided Paper Chart Correction System has been developed in China, so the technique of paper chart updating is developing quickly, and the unification and standardization of paper chart correction will be achieved and the automatization and efficiency of updating operation will be improved a lot. Otherwise, the project of Chart Print-on-Demand System that is about to accomplished will update the distributed Chart Publishing Data synchronously and provide paper chart by order of goods in no storage or little storage fleetly, i.e. print on demand chart.

1.2 The vector digital chart updating technique in China
The technique of Chinese vector digital chart updating has not realize breakthrough and the digital updating service of chart has not been provided yet. Based on analysis above, and the isomerous digital chart of multiplicity has brought a big trouble to update the digital chart. In fact, in order to satisfy the requirement of navigation, only a few users can accomplish updating digital chart stored in its system by the model of “Chart Updating/Correcting” manual input and interactive edit quite inefficiently; while more digital chart users can not accomplish updating the digital chart on account of the technique or other reasons, so their digital charts are outdated, effective-less in force, and can not be used to replace the paper chart in navigation. Although the software of DKEditor has the ability to produce data satisfied the international standardization of ENC and ER, it still needs a series of complicated operation according to the chart correction information to get the ER.
2. The nautical chart integrative updating model and technique 
Based on analysis above, all kinds of digital charts are derived from the chart database of Coverage Format, which is called the main chart database containing the most abundant information and provides foundation for the chart integrative updating. After the main chart database is updated according to the updating data from various source on the Chart General Updating and Disposing Plat, the database for updating chart products is constructed through contracting the changed information of chart from the main chart database. It stores the integrated collection of updating information, i.e. the subsets contracted from the main database can satisfy the requirement of updating all kinds of chart productions. This paper has constructed Chart Integrative Updating Mode adapt to our country according to this idea. Figure 1 shows the flow of the chart integrative updating model in China.


2.1 The inputting and managing of the chart updating data
Chart updating data mainly includes the data from International Notice to Mariners, the data of equipment and barrier relative to navigation security change, such as increasing, moving, and deleting and character changing, which is multiform and isomerous data. In order to input and dispose the data favorably, the general data structure must be designed firstly, and it should commonly include the element code, the verb of operation indication, the coordinate of anchor point, the element attribute and so on. The data structure should satisfy the requirement of chart database and chart updating database. The interactive inputting of updating data or the automatic inputting of updating data can be adopted according to the degree of data structure. The disposition of updating data is accomplished on the special designed plat, which is the difficulty to realize the chart integrative updating. And its main function includes: firstly, confirm the chart relative to the updating element according to the chart cartographic synthesis, i.e. confirm the relative chart which need to update; secondly, accomplish updating the relative charts one by one; thirdly, after confirming the updating operation, produce the standardized updating data through comparing with history data storing in the main chart database finally; fourthly, store the standardized updating data in the chart updating database; lastly, create the history data of chart.

2.2 Designing of the chart updating database and generating of the updating data set 
This paper will emphasize on designing the structure of chart updating database. Apparently, in order to satisfy the requirement of interactive updating, all the information getting from the Chart General Disposing Plat should be saved in Chart Updating Database, and then the standardized updating service can be provided for all kinds of chart products. Therefore, its structure not only includes the element code, verb of operation indication, coordinate of anchor point, element attribute and so on, but also includes updating time, updating performers, updating item, updating chart number and so on, i.e. designing Chart Updating Database which can store and manage the information relative to chart updating. Through this integrated collection of chart updating data, the corresponding subsets of updating data can be extracted according to the different requirement of chart product database.

3. Conclusions 
Along with popularization of GIS, people pay more and more attention to the importance of geographic data. The disposing of geographic data concludes data collecting, database constructing and data updating. At present, the problem of updating data is hot in the field of GIS based on many geographic databases have been constructed, such as Chart Database. In order to update chart data effectively, the paper starts with analyzing the current chart production mode and the chart updating technique in our country, then the chart integrative updating model adapt to our country is constructed , at last, the key model constructing technique are discussed in detail.
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Fig.1. An integrative update model of nautical chart for our country
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