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Abstract: There are many methods provided to different requirements about symbolization in the past researches, but it is seldom to integrate them together, where user not need to consider the object itself but to call a simple function to symbolization. This paper mainly puts forward a method to realize the uniform and universal symbolization for user under the environment of ArcGIS application or custom systems developed with ArcObjects, where it is transparent to the end user that how to select a suitable method, which make the user can easily to deal with it. And the purpose is to give a new symbolization scheme for developers with ArcGIS. Here, we put forward three methods to three questions about the uniform symbolization. In the end, we implemented the symbolization function module in this way and conclude that it is possible to realize uniform and universal symbolization based on ArcGIS.
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1. Introduction
Symbol is map’s language, and symbolization of map is the primary tool for visualization of geographical information. Both the popular GIS software and computer assisted cartographic software adopt symbol base to manage their map symbols, and design their map symbols interactively. Symbolization is one of most important research fields in GIS at all times. ArcGIS as  one of the most formidable GIS platform in the world at present, there are many researches about symbol base designing and map symbolization in this environment have been done to meet the need of production or map representation, and a lot of methods are put forward. However it is rarely to integrate many kinds of symbolization method together ant to realize the uniform and convenient symbolization for users. In this paper, we mainly put forward a method to realize the methods of symbolization uniform and universal to user under the environment of ArcGIS application or custom systems developed with ArcObjects.

2. The Meaning and Implementation methods of Uniform symbolization
2.1. The Uniform User Interface
Different map symbols need different manufacture method. Usually map symbols are divided into point symbol, line symbol and polygon symbol. But looked from the intrinsic characteristic and the performance style of symbol, we may classify the symbols into two kinds. One kind is that the symbol only contains the simple geometry contour or the text, or a more complex graph combined by the simple geometry contour or the text according to the certain rule repetition. We named it as conventional symbol. Another kind is that the geometric figure, the size and the position of symbol is without obvious change rule or the change rule is complex, and cannot be created through the operation of combination, displacement and so on. We named it as special symbol. Such as ridge, one of the line symbol, it’s length is according to the scale in the map, but it’s width don’t according to the scale, where some of them are related with the spatial distributing.
The aim of differentiating map symbol is to find different implementation methods for different symbol, and prepare for the realization of uniform symbolization. To the conventional symbol, we can define them directly or manufacture them by some tools. But to the special symbol, we should create them dynamically according to the objects’ geometry contour. The unification of user interface means the user can use an uniform method to call symbolization processing in despite of the symbol itself, and the symbol can be made by any mode and can be stored anywhere. We discussed the symbol manufacture in section 3, and developed an uniform symbolization method in section 4.
2.2. Self-adaptive of Symbol Base with Different Scale
Not only the objects’ symbol is changed with map’s scale as we know, but also the kind, the shape and the number of symbol is different in maps with different scale. There need different symbol base to support map’s representation in different scale. 

Self-adaptive of symbol base with different scale means automatically adjusting the symbol in map viewing, where constructing different symbol base for different scale is the base. Further more, we created a relational table between symbol base and scale. By dynamically calculating the view’s scale of map window while refresh view, whenever the scale is out of the range of current symbol database, the application do symbolization operation again by calling corresponding symbol database to realize multi symbol database to be used unaffectedly.

2.3. Universal of Symbolization
The universal of symbolization means making a suite of symbolization module adaptable to much environment. Here, we implement the symbolization module just use the public primary component of ArcObjects, but avoiding to use the special Class library to insure it is universal under the ArcGIS application or others developed with the component ‘ArcObjects’.

3. Construction of Symbol base and Relation Table of Code
3.1. Symbol Manufacture and Construction of Symbol base
For various of map style, the needs of conventional symbol can be fully satisfied by using style manage module in ArcMap, and there are many introduction and materials about it. It is not our importance. We focus on special symbol, which implemented by custom Renderer in this paper. Where the implementation of the interface ‘IFeatureRenderer’ for the custom Renderer class is key, by implementing different arithmetic to different objects in the method ‘Draw’ of ‘IFeatureRenderer’ to realize the symbolization for all kinds of complex objects. Here, we don’t discuss the concrete arithmetic, but only to explain its mechanism.
3.2. Construction of Relation Table of Code
The relation table of code is the linkage between the UID (ID of objects in geographic database) and the SID (ID of symbol in symbol base), which is base of symbolization calling in symbolization function module. One of the advantage of construction of relation table of code is that we only need change some value in the relation table, and don’t need change the old symbol when some objects’ symbol needed change. The other is that many kinds of objects can be represented with same symbol by set their code with same value in the relation table, but needn’t manufacture the symbol repeatedly in symbol base. Here, the relation table is saved as one absolute file in the format of text (*.txt), which can be operated expediently by user. 

4. Designing of Uniform Symbolization Function Module 
4.1. Process of Uniform Map Symbolization 
The symbolization function module is used to realization the objects’ representation with symbol by the relation table of code between UID and SID. For the difference in the designing methods of symbol base and special symbol base are different, they must be integrated together to perfectly represented the geographical data while in symbolization. Fig.4 shows the process of uniform map symbolization
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The actual process as follows:
(1) Getting the layer of current view as the value of IGeoFeatureLayer in turn, and then taking action to the layer by following steps:

(2) According to the scope of charting output, it gains the geography objects’ geometry coordinates and attribute parameters from the geography database; 

(3) According to the geography objects’ code in attribute parameters, it will search the corresponding symbol code by object code in relation table of code firstly. If existent, it will call the method of DrawShape to draw symbol directly. Otherwise, it will call the special symbol base to calculate the geometric shape dynamically and draw it. By this, we realized the uniform loading of conventional and special symbol base.
4.2. Implementation of Symbolization Function
ArcObjects is a series of components based on interface provided by ESRI company, and is the main body of ArcGIS. It is same with other component based COM, and can be embedded into any application capable of integrating COM component. It also can be used in universal develop platform such as Microsoft Visual Studio and Delphi, and to build absolute application.

We developed the symbolization function module by using ArcObjects on the Visual C++. The interface of symbolization ISymbolization only include two methods: Symbolization(IMap pMap) and UnSymbolization(IMap pMap). The final module saved as DLLs. So it is not only used in VBA environment of ArcGIS, but also can be used via the interfaces by other application developed with ArcObjects.
5. Conclusions 

A simple and convenient symbolization method is one of important purposes for map researchers at all times. This paper puts forward a method for uniform symbolization based on ArcObjects. The end user only need call the method ‘Symbolization’ to implement map’s symbolization representation without considering the symbol itself. Furthermore, the symbolization function module can be used in ArcMap or other application developed with ArcObjects. But to the implementation of special symbol we only provide one method by Custom Renderer. In the following research, we will study another method by extending the features in Geodatabase.
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