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INTRODUCTION 
The volume of wood piles in the mill yard is generally meas-
ured at regular intervals (e.g., monthly) to keep inventory 
records up to date. However, it is difficult to obtain precise 
measurements because of the large dimensions and irregular 
profile of the piles, as well as because of large variations in 
the piling factor. FERIC worked with Tembec Inc. (Timmins, 
Ont.) to reduce the time required to measure the piles under 
their portal crane and to increase the accuracy of the results. 
Tembec’s scalers originally used the portal crane and a meas-
uring tape to determine the volume of the wood piles each 
month. This operation required around 3 worker-days: 2 for 
the measurements and 1 for calculating the volumes. In addi-
tion, it required the use of the crane for 1 full day on the 
weekend, and Tembec’s management doubted the accuracy of 
the results. 

 

PRELIMINARY TRIALS 
FERIC began by evaluating an Impulse 200 laser rangefinder 
(sold by Cansel at a cost of around $4500) to determine its 
range and accuracy. These trials determined that the device 
could be used for measuring piles even when the rangefinder 
traveled parallel to the surface of the piles at a speed of more 
than 3 m/s. This suggested that the rangefinder could be 
mounted on the portal crane to permit continuous measure-
ment of the pile height. 

Subsequent trials were conducted with a wood pile that meas-
ured 225×24×10 m; the goal was to determine the number of 
measurements required to calculate volume accurately. 
Around 600 points were surveyed and recorded using an HP 
48 calculator that was linked to the rangefinder and that used 
TDS surveying software; 64% of the points that were cap-
tured occurred along an edge, either where the top of the pile 
met the side or where the side of the pile met the ground, and 
the remaining points were distributed evenly throughout the 
face and top of the pile. Even though the pile included con-
cave or convex areas at several points, volume calculations 
that used only the edge points differed by only 1.1% from the 
results of calculations based on all the available points; these 
error levels were well below the 5% limit desired by Tembec. 

 

DEVELOPMENT OF A SYSTEM  
FOR RAPID CALCULATION OF VOLUMES 
Based on these preliminary trials, the concept appeared to 
offer the desired accuracy, and Tembec now uses the range-
finder for their monthly inventory. However, since compila-
tion of the data and the calculation of volumes still required 
considerable work, a dedicated measuring system tailored to 
the application was developed. This system comprises the 
Impulse 200 rangefinder linked with a DAP 9400 portable 
computer and software for data capture and the calculation of 
areas and volumes. Both devices are mounted on a monopod 
to facilitate handling (Figure 1). The system is used in the 
following manner: 

1. The user installs reference points around the pile and 
captures their coordinates in the DAP 9400. Panels are 
used to mark these reference points during measure-
ments, and the reference points could be permanently 
fixed in place for use during subsequent measurements; 
this would let the operator use the same table of reference 
points in subsequent calculations. 

 
Figure 1. Data capture with the system. 
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2. Next, the user surveys the coordinates of the upper edge 
of the pile and of the contact point between the pile and 
the ground every 5 to 10 m (Figure 2). For each meas-
urement, the user must also record the rangefinder’s dis-
tance from the nearest reference point so as to position 
the measurements. The coordinates of each measurement 
are transferred automatically to the computer. During the 
survey, the computer produces a distinctive pattern of 
beeps to inform the operator of the sequence of points to 
measure. 

3. Once all the points have been captured, the computer 
calculates the volume in a few seconds. 

 

 
Figure 2. The measurement sequence. 

 

 

Another application was developed to calculate the area of a 
pile’s face. The measurement procedure is nearly identical: 

1. The user installs a reference point at the base of the pile; 
if the pile is too long, users can measure it in 70-m sec-
tions (approximately) and total the results. 

2. Next, the user moves along the pile and surveys the coor-
dinates of the top edge of the face and its point of contact 
with the ground every 5 to 10 m. For each measurement, 
the distance to the reference point must also be recorded 
so as to position the measurements. This application also 
uses a sequence of beeps to inform the user of the type of 
point to survey. 

3. Once all the points have been captured, the computer 
calculates the area of the face in a few seconds. With cut-
to-length wood, the user can also enter the log length and 
use it to obtain the gross volume of the pile. 

The system’s accuracy depends on the number of points cap-
tured and the care taken by the user during the survey. 

 

TRIALS OF THE SYSTEM 
The system was tested at Tembec’s mill in early July 1999. A 
pile under the portal crane was measured four times to con-
firm the precision of the system under actual operational con-
ditions. The reference points were established in 45 minutes 
using the rangefinder. 

The average volume measured was 40 000 m³, with a maxi-
mum variation of 1.8% despite interference caused by rain 
during the final trial. Measurement time averaged 50 minutes. 
One of the four trials gave erroneous results because of im-
proper handling of the rangefinder during the survey of the 
points. 

A second series of measurements was taken with a pile of cut-
to-length wood that measured 30×4×5.1 m. With a single 
reference point at the base of the pile, the measurement time 
was around 5 minutes for each of five trials, including calcu-
lation time. The average calculated volume was 620 m³, with 
a maximum variation of 2.1%. 

 

CONCLUSIONS 
Even though no comparison was made with manually col-
lected data, the trials demonstrated that the system provided a 
better precision than the objective of 5%. It is, however, diffi-
cult to precisely estimate the piling factor for wood piles, and 
despite good precision in terms of gross volumes, differences 
in the piling factor can generate large errors in estimates of 
the actual fiber volume. FERIC’s trials also identified certain 
deficiencies of the system in terms of data validation and pro-
tection against handling errors during the survey. In addition, 
the system does not function properly during rainstorms or 
snowfalls. The prototype system can, however, be used pro-
ductively under actual operating conditions. 

If there is sufficient interest from FERIC’s members, a second 
version of the software could be developed to improve its data 
and sequence validation. For additional information, please 
contact: 

Pierre Turcotte 
FERIC 
580 boul. Saint-Jean 
Pointe-Claire (Que.) H9R 3J9 
Tel.: (514) 694-4631 ext. 307 
Fax: (514) 694-4351 
E-mail: pierre-t@mtl.feric.ca 

 

DISCLAIMER: This report is published solely to dissemi-
nate information to FERIC's members. It is not intended as an 
endorsement or approval by FERIC of any product or service 
to the exclusion of others that may be suitable. 
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