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ABSTRACT
Current laser scanning systems in sawmills collect low-resolution three-dimensional (3D) profi les of logs. 
However, these scanners are capable of much more. As a demonstration, the U.S. Forest Service, Forestry 
Sciences Laboratory in Princeton, WV, constructed a 3D laser log scanner using off -the-shelf industrial 
scanning components. Th e scanner is composed of three laser scan heads positioned at 120° intervals around 
the log. Each log is held on steel supports as the scanner mechanism traverses the length of the log. Th e 
scanner collects a high-resolution 3D dot cloud map of exterior log surfaces. Each log scan is composed of a 
series of scan lines around the circumference of the log. Th e distance between scan lines is 1/16 (0.0625) inch 
and each line is composed of approximately 300 to 600 points, depending on log size.

Recent advances in image processing have resulted in methods capable of detecting external degrade log 
defects in the 3D laser data cloud (Th omas and others 2006). With the automated defect detection results or 
manually recorded log defect information, internal defect shape and position can be inferred using internal 
defect prediction models (Th omas 2008, Th omas 2009). Combining these three data formats yields a 
complete 3D view of the log, complete with external and internal defect data.

A computer program was developed using ray-tracing methods to process the 3D log data. Ray-tracing is a 
computer graphic and mathematical method that simulates the path of a light ray emanating from a source 
and records the points at which rays intersect and refl ect off  of objects. If you imagine the saw blade as a ray 
of light, you can use this method to detect where the saw intersects with the log and and surface or internal 
defect. Th e virtual saw blade travels along the log in a line and we record the points where the blade intersects 
the log or defects. By default, the sawing line travels parallel to the geometric center of the log. If taper sawing 
is desired, simply adjust the line such that it is parallel to the log surface. Similarly, it is possible to also enable 
curve sawing by having the saw follow the log profi le.

Th e sawing program takes user-defi ned sawing patterns, applies it to the set of log data, and generates a set of 
lumber for each log processed. Th e sawing program does not perform any optimization. Th at is, it will saw 
only the sawing pattern specifi ed. Th e virtual boards can be graded and a maximum value or yield calculated 
using the Ultimate Grading and Remanufacturing System (Moody and others 1998) or other lumber grading 
or processing programs. Repeating the process for diff erent sawing patterns and rotations allows diff erent 
sawing scenarios to be examined quickly and easily in the offi  ce. For example, sawing an 18-inch diameter log 
into 19 boards takes approximately 45 seconds on an average desktop computer.
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