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PRO stands for Power Render Object.  A PRO file is a binary description of a 3D object or scene.  It includes information about the 3D meshes, textures, materials, cameras, and animation used to display the scene.

The format is chunk based.  This allows loaders to ignore some parts of the format if they don’t understand or aren’t interested in a particular chunk. 

Chunk Headers:

Each chunk has a header, which includes a tag number (2 bytes) and the length of the chunk (4 bytes).  The length includes the size of the chunk header, so the actual size of the data contained in the chunk is the length minus 6 bytes.

Basic Data Types

The data types used by a PRO file are bytes, words, dwords, floats, matrices, quaternions, and strings.  The numerical types are written as they are stored in memory, in binary.  Floats and dwords are both 4 bytes in length.  A matrix is an array of 16 floats. A quaternion is an array of 4 floats, with the first three being the axis of rotation and the last being the rotation around that axis stored in radians.  A string is written as a null terminated sequence of characters.  If a string is null, a single null character ‘\0’ is written.

Below is a list of chunks found in the PRO format:

Chunk Name
Tag Number

PROCHUNK_SIGNATURE 
0x0303

PROCHUNK_VERSION
0x0000

PROCHUNK_OBJECTNAME
0x0100

PROCHUNK_OBJECTFLAGS
0x0101

PROCHUNK_SEGMENTS
0x1000

PROCHUNK_SEGMENTNAME
0x1010

PROCHUNK_SEGMENTFLAGS
0x1020

PROCHUNK_VERTICES
0x1030

PROCHUNK_FACES
0x1040

PROCHUNK_KEYFRAME_PIVOT
0x1F00

PROCHUNK_KEYFRAME_MATRIX
0x1F10

PROCHUNK_KEYFRAME_ROTKEYS
0x1F20

PROCHUNK_KEYFRAME_POSKEYS
0x1F30

PROCHUNK_KEYFRAME_SCLKEYS
0x1F40

PROCHUNK_KEYFRAME_LINKS
0x1F50

PROCHUNK_SHADETABLELIST
0x2000

PROCHUNK_TEXTURELIST
0x2010

PROCHUNK_MATERIALLIST
0x2100

PROCHUNK_MATERIAL_NAME
0x2101

PROCHUNK_MATERIAL_METHOD
0x2102

PROCHUNK_MATERIAL_TEXNUM
0x2103

PROCHUNK_MATERIAL_BASECOLOR
0x2104

PROCHUNK_MATERIAL_SHADES
0x2105

PROCHUNK_MATERIAL_TABLE
0x2106

PROCHUNK_MATERIAL_ENVMAP
0x2107

PROCHUNK_MATERIAL_MIPMAP
0x2108

PROCHUNK_MATERIAL_COLOR
0x2109

PROCHUNK_MATERIAL_END
0x2199

PROCHUNK_CAMERA
0x3000

Chunk Name
Tag Number

PROCHUNK_SIGNATURE
0x0303

This chunk is used to identify the PRO format.  It contain no data, other than the chunk header.  The length of the chunk is the length of the entire file.

Chunk Name
Tag Number

PROCHUNK_VERSION
0x0000

A single floating point number describes the version number of the file. For example 2.5.

Chunk Name
Tag Number

PROCHUNK_SHADETABLELIST
0x2000

This chunk contains a word holding the number of tables in the list, followed by the list of strings holding the names of the shadetable files used by the object.

Chunk Name
Tag Number

PROCHUNK_TEXTURELIST
0x2010

This chunk contains a word holding the number of textures in the list, followed by the list of strings holding the names of the texture images used by the object.

Chunk Name
Tag Number

PROCHUNK_MATERIALLIST
0x2100

This chunk contains the list of materials used by the file.  The number of materials is implicitly determined by the length of the chunk.  This chunk contains a number of subchunks for the different material properties.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_NAME
0x2101

This chunk contains a string, which is the name of the material. Each material listed in the file must have a unique name.  This signals the beginning of a new material.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_METHOD
0x2102

This chunk contains a dword, which describes the rendering method used for this material.  The rendering methods are listed in the Appendix of the Power Render programming reference.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_TEXNUM
0x2103

This chunk contains a dword, which is the number of the texture used by this material.  The number starts at 0 and references to the images found in the the PROCHUNK_TEXTURELIST chunk.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_BASECOLOR
0x2104

This chunk contains a byte, which is the first color in a range of colors used for Gouraud shading in 8 bit modes.  For example if a range of colors from 30 to 48 was used for Gouraud shading, the base color would be 30.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_SHADES
0x2105

This chunk contains a dword, which is the number of shades used by the material.  It is used with gouraud shading to describes how long the range of colors is.  For example if a range of colors from 30 to 48 was used for Gouraud shading, the base color would be 30 and the number of shades would be 18.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_TABLE
0x2106

This chunk contains a byte which is the number of the shadetable used by this material.  The number starts at 0 and references to the tables found in the the PROCHUNK_SHADETABLELIST chunk.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_ENVMAP
0x2107

This chunk contains two bytes.  The first is either 0 or 1 to tell if environment mapping is used.  The second is a 0, 1, or 2, which represents the X, Y and Z axis respectively.  This tells which axis the environment mapping is based on.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_MIPMAP
0x2108

This chunk contains a information about mipmapping.  The first byte is a flag to tell if mipmapping is used for this material.  This is either 0 or 1.The next four words contain the material numbers for each mip level.  The next four bytes contain the texture shift value for each level.  If the shift value is 2 for example, the mipmap image is 4 times smaller than the original image since the coordinates are shifted right twice.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_COLOR
0x2109

This chunk contains the red, green, blue, and alpha information.  Four floats are used to store this information.

Chunk Name
Tag Number

PROCHUNK_MATERIAL_END
0x2199

This chunk contains no data, and signals the end of a material.  When this chunk is reached, the material can be added to a material list used by the program.

Chunk Name
Tag Number

PROCHUNK_OBJECTNAME
0x0100

This chunk contains a string with the name of the object.
Chunk Name
Tag Number

PROCHUNK_OBJECTFLAGS
0x0101

This chunk contains a dword which hold the object flags.  Currently this is always 0.
Chunk Name
Tag Number

PROCHUNK_SEGMENTS
0x1000

This chunk contains a dword which holds the number of segments in the object.  This is followed by a number of subchunks describing each segment.

Chunk Name
Tag Number

PROCHUNK_SEGMENTNAME
0x1010

This chunk contains a string, which holds the name of a segment.  This signals the beginning of a new segment.  Each segment name must be unique.
Chunk Name
Tag Number

PROCHUNK_SEGMENTFLAGS
0x1020

This chunk contains a dword, which holds the flags for a segment.
Chunk Name
Tag Number

PROCHUNK_VERTICES
0x1030

This chunk contains the 3D vertex information for a segment.  The first dword is the number of vertices in the segment, and is followed by the list of vertices.  Each vertex is 18 bytes long and holds the following information:

3 FLOATS: 
x,y,z

3 WORDS:
nx,ny,nz

The x,y,z coordinate is the local coordinate for the segment.  The nx,ny,nz values respresent the vertex normal.  This is stored in an integer format with the maximum value being 1024.

Chunk Name
Tag Number

PROCHUNK_FACES
0x1040

This chunk contains the face information for a segment.  The first dword is the number of triangles in the segment, and is followed by the list of faces.  Each face is 61 bytes long and holds the following information:

1 WORD: 
material number

1 WORD:
backface material number

3 DWORDS:
Three vertex numbers from the vertex list

3 FLOATS:
Texture U coordinate for each vertex (0-1.0)

3 FLOATS:
Texture V coordinate for each vertex (0-1.0)

3 FLOATS:
Texture precalculated color value for each vertex (0-1.0)

3 WORDS:
Integer based face normal (0-1024)
1 BYTE:
Face flags

1 WORD:
Reserved

The face flags tell which sides of the face are visible.  If the flags byte has bit 1 set, the front is visible, and if it has bit 2 set the back is visible. 

Chunk Name
Tag Number

PROCHUNK_KEYFRAME_PIVOT
0x1F00

This chunk contains 3 floats which hold the pivot location of the segment.

Chunk Name
Tag Number

PROCHUNK_KEYFRAME_MATRIX
0x1F10

This chunk contains a matrix, which transforms a segment from local to world coordinates.

Chunk Name
Tag Number

PROCHUNK_KEYFRAME_ROTKEYS
0x1F20

This chunk contains the rotation keys for keyframe animation of a segment.  The first dword holds the number of keys in the chunk.  Each rotation keyframe holds the following information:

1 KEYFRAME HEADER

1 QUATERNION: 
Quaternion describing the rotation

1 MATRIX:

Reserved

1 QUATERNION:
Reserved

The keyframe header is used for all keyframe types.  It is defined as follows:

1 DWORD:

Frame number

1 WORD:

Reserved

1 FLOAT:

Spline tension from –1 to 1

1 FLOAT:

Spline continuity from –1 to 1

1 FLOAT:

Spline bias from -1 to 1

1 FLOAT:

Ease to value from 0 to 1 (not used)

1 FLOAT:

Ease from value from 0 to 1 (not used)
Chunk Name
Tag Number

PROCHUNK_KEYFRAME_POSKEYS
0x1F30

This chunk contains the position keys for keyframe animation of a segment.  The first dword holds the number of keys in the chunk.  Each positionkeyframe holds the following information:

1 KEYFRAME HEADER

3 FLOATS: 

3D Position

1 MATRIX:

Reserved

Chunk Name
Tag Number

PROCHUNK_KEYFRAME_SCLKEYS
0x1F40

This chunk contains the scaling keys for keyframe animation of a segment.  The first dword holds the number of keys in the chunk.  Each scale keyframe holds the following information:

1 KEYFRAME HEADER

3 FLOATS: 

3D Scale

1 MATRIX:

Reserved

Chunk Name
Tag Number

PROCHUNK_KEYFRAME_LINKS
0x1F50

This chunk contains 3 dwords, holding the hierarchy information for a segment.  The first is the segment number of the child.  The second is the segment number of the sibling, and finally the third is the segment number of the parent.

The hierarchy is designed so that if a segment already has a child stored in the child link, it traverses the child’s sibling link until no sibling is found.  The new child is the placed in this segment’s sibling link.

If you draw the hierarchy as a tree structure, you can think of the child link going down the hierarchy, and the sibling link going across.

This is the last chunk in a segment.

Chunk Name
Tag Number

PROCHUNK_CAMERA
0x3000

This chunk contains the information about a single camera and the keyframe animation relating to it.  A PRO file can only contain one camera.  If the scene does not contain a camera, this chunk will not exist in the file.

The chunk contains the camera definition followed by the animation keyframes.  The camera is defined as follows:

1 DWORD:

Reserved

3 FLOATS:

Current source location

3 FLOATS:

Current target location

1 FLOAT:

Tilt angle

1 FLOAT:

Distance of imaginary target for use with rotation based cameras

3 FLOATS:

Up vector

3 FLOATS:

Normalized direction vector

3 FLOATS:

X,Y,Z Rotation values for cameras without targets

1 BYTE:

Camera flags

1 DWORD:

Reserved

1 FLOAT:

Aspect ratio

1 FLOAT:

Field of view (0-180)

1 FLOAT:

Near clip plane distance (0-65535)

1 FLOAT:

Far clip plane distance (0-65535)

1 DWORD:

Reserved

1 DWORD:

Target segment number

1 DWORD:

Maximum frame number in animation

1 DWORD:

Number of animation keyframes

1 DWORD:

Reserved

Each keyframe is defined as follows:

1 KEYFRAME HEADER

3 FLOATS:

Camera source

3 FLOATS:

Camera target

1 FLOAT:

Field of view (0-180)

1 FLOAT:

Tilt angle

