Point Cloud Indexer Plugin API
Summary

Revit 2012 supports linking point cloud data into a Revit project and displaying this data to assist in creating a Building Information Model. To display point cloud data in Revit, the supplied point cloud file must be in a format that Revit can understand. Point Cloud data is stored in an indexed format (.PCG) that Revit and other Autodesk products can read, parse, and display.

To support other 3rd party scanned raw data formats, Revit “indexes” or converts those formats to the PCG format that Revit can display and manipulate. The indexing consists of a standalone executable that is launched from Revit when a format or “codec” other than PCG is selected. The indexing process converts the data into the PCG format.

The indexer ships with support for indexing the following formats or “codecs:”

1. Leica

2. Faro

3. .las codec

4. .XYB codec

5. .XYZ codec

6. .pts codec 

Extending the Indexer

The indexer can be extended to support additional codecs/file formats by creating a plugin for the indexer. 

Indexer plugins consist of a DLL file placed in the following location:

[folder where revit.exe resides]\Plugins\Point Clouds Codecs

The plugin must implement the following classes and APIs:

Class IIndexerPlugin
This is the “entry” point for the indexer into the plugin. This simple interface class has the following methods:

1. const wchar_t* getCodecs:  Returns a semi-colon delimited list of “codecs” or file extensions the indexer supports (for example:  “.ext1;.ext2”).

2. CodecFileReader* getFileReader(const wchar_t* codec):  Given a codec, returns  the reader for that codec that the plugin provides. See below for more information on the Reader implementation.

3. Bool canImport(const wchar_t* inputFile):  Given a file name/path, returns true if the plugin is able to import/support the specified file/codec. Typically, this involves looking at the extension, but could involve opening and parsing header information etc., for further validation.

4. destroy:  Called when the indexer is completed with the plugin and it is safe to release resources/memory.

Access to the implementation of  this class is via a “C” style API that MUST BE implemented and exported by the dll:

IIndexerPlugin* getIndexerPlugin();

Class CodecFileReader

The core of the plugin work is done by the CodecFileReader. The CodecFileReader parses the data from the codec, and returns the various points for conversion into the format supported by Revit. The reader implements the following methods:

1. Bool open (const wchar_t* inputfile):  Opens the specified file for processing. Returns true if the file is opened and readable, false otherwise.

2. close():  Closes the opened file. 

3. Filestats(double* minPts, double* maxPts, long long& numpoints):  Collects the stats for the file, if the file was successfully opened, and sets the data as follows:

a. minPts[0] to the minimum x-value of all points in the file

b. minPts[1] to minimum y-value of all points in the file

c. minPts[2] to minimum z-value of all points in the file

d. maxPts[0], maxPts[1], maxPts[2] to the maximum x,y,z of all points in file

e. numPoints to total number of points in the file

4. The following methods sequentially read all valid points in the file, returning false when no more points remain. If the point isn’t classified, then the classification is set to 0xff. If the point does not have intensity, then the intensity is set to -1:

a. Bool readFirstPoint(double& x, double& y, double& z, unsigned char& red, unsigned char& green, unsigned char& blue, unsigned char& classification, float& intensity)

b. Bool readNextPoint(double& x, double& y, double&z, unsigned char& red, unsigned char& green, unsigned char& blue, unsigned char& classification, float& intensity)

Use of the Interfaces

The Indexer uses the following sequencing when working with a plugin:

1. The plugin is loaded dynamically, and an instance of the plugin interface is retrieved by calling the getIndexerPlugin exported from the plugin implementation dll.

2. When a file is to be indexed, the IIndexerPlugin interface is called to verify it “canIMport” the file in question, and if so, the codec is passed to retrieve the associated CodecFileReader from the plugin. 

3. The CodecFileReader is then called to open the file. 

4. If the open is successful, the CodecFileReader is called to collect file stats (for progress reporting and conversion preparation etc.).

5. Then point by point the CodecFileReader is called to collect each point and store/convert it to the indexed format Revit supports. The result .pcg is specified as part of the indexer launch, if not specified, the resulting pcg file is written to the same location as the original codec file. In either case, upon completion, the indexer displays the location of the indexed file to the user.
6. After processing the last point, the CodecFileReader is called to close the file. 

7. After the indexing is complete, the IIndexerPlugin is called to destroy itself.

8. The plugin is unloaded upon exit of the Indexing process.
