Development of a Digital Camera Tree Evaluation System

Neil Clark, Daniel Schmoldt, Philip Araman

Southern Research Station, USDA Forest Service - Blacksburg, Virginia

Abstract Instrument Improvements (cont.)

Problem - Interior Orientation / Lens Distortion

Instrument Improvements
The Need for Modification

Digital Camera Laser Rangefinder Tree Measuring System Instrument

Within the Strategic Plan for Forest Inventory and Monitoring (USDA Forest Service 1998), there is a call to “conduct applied research in the use of [advanced
technology] towards the end of increasing the operational efficiency and effectiveness of our program”. This tool is a part of that research, aimed at decreasing field time
and increasing the informational value and reliability of field data. Our approach started with the use of a commercially available, non-metric digital camera for
obtaining diameter and height measurements from individual stems. The lessons learned from these original attempts have shown that this concept is feasible, and
helped to indicate specific methodological, instrument, and processing areas needing improvement. The ways these areas are currently being addressed are described in

Once the tree measuring system instrument has been produced, all of it's component
sensors have to be calibrated, including the imaging surface (in this case CCD array).
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Processing Improvements

At this stage we have utilized technology to collect a large amount of raw data. This is no advantage to us if we still have to manually extract all of the desired
information. The fields of close range photogrammetry and machine vision are making great strides in automated information extraction from digital images. Though
most practical applications are industrial in nature under controlled lighting conditions, this technology is proceeding out-of-doors and into the forest. Work by Byrne
and Singh (1998), Vehtari et al. (1998), and Juujéarvi et al. (1998) all deal with extracting tree information from digital images. This is being done at various scales and
with various data collection protocols. Our goal is to bring together and improve on these methods to process the raw data to the stage needed by the end user.

It was shown in the cited studies, that the camera did have the capability to capture stem diameters at a somewhat reduced precision compared to other types of
optical dendrometers. This is somewhat do to the method of collection (the least amount of magnification was chosen to increase areal coverage). At the same time
the camera had captured about 2000 diameter measurements per stem (counting each pixel as a discrete unit) in about 20 seconds. The need to manually collect and
transfer angle and distance data was the main drawback using the camera. Conversely, with previous laser rangefinder instruments, angle and distance were no
problem, however the diameter had to be manually read and entered into the system. The creation of a hybrid of these two tools has the potential to revolutionize
single stem (and maybe even plot) level data collection. The current system under development contains a CCD array incorporated into the laser instrument capable of

Previous Results

Up to this point diameter has been the only measurement that has been analyzed explicitly.

In leaf-on tests in the fall of 1998 (Clark et al. 1998) a 6.9 percent inacurracy was reported for 54 diameter measurements at heights from 1.4 to 21 meters.
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