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ABSTRACT

ood costs and characteristics have led the 
Canadian industry to seek more efficient and 

economic methods to buck stems into logs for sawmilling.

The purpose of this research was to compare value 
recoveries achieved from in-mill optimized bucking and 
from a harvester equipped with an optimized bucking 
software package.

Given the constraints applicable to the sawmill operation, 
our simulations showed that optimized bucking at the 
mill produced a gain of $1.31/m3 (i.e., $525,000/year 
for a 400,000 m3 mill) over optimized harvester bucking. 
Manually-controlled harvester bucking tests led to losses of 
$1.40/m3 (i.e., $560,000/year) as compared to optimized 
bucking with the same harvester. 

Considering the substantial capital cost involved in 
installing an optimized in-mill bucking system ($6 million), 
optimized harvester bucking would appear to be the most 
advantageous solution for many Canadian mills.
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INTRODUCTION

Over the past 10 years, most Canadian sawmills have 
optimized breakdown operations. In terms of log 
production, a number of companies have chosen to go 
with mechanized bucking on the forest floor, while a few 
others adopted optimized systems at the mill. 

Constraints such as a low average stem volume, the ability 
to achieve the optimum breakdown solution identified 
at the bucking station, and the effect of log diameter 
variations on mill productivity are only some of the factors 
restricting broader adoption of optimized bucking in 
eastern mills. 

Simulations suggest that in-mill bucking should allow for 
volume and value recovery gains of 5 to 7%. In practice, 
they are more likely to be in the 3 to 5% range due to low 
average stem diameters, sawmill technology limitations, 
existing cutting patterns and several other factors.

Few studies have focussed on the results obtained from 
harvesters equipped with optimized bucking systems, and 
this was the reason for this research.

METHODOLOGY

Using a sample of 225 stems, mostly balsam fir, in the 10 
to 36 cm diameter classes, we simulated stem bucking in 
two different ways: one with the Forintek-developed Optitek 
software; the other with optimization programs provided 
with harvesters. Stems with defects such as breakage, 
forks, crooks, excessive curvature and severe decay were 
rejected from the test sample.

We then measured the stems with the Forintek mobile 
scanner and converted the results into Optitek format to 
replicate bucking conditions. This allowed us to quantify 
volume and value recoveries in terms of lumber, sawdust 
and chips. This also provided us a benchmark and 
bucking priorities with respect to the value of the products 
obtainable from the logs.

The next step in our work plan was to buck the 225 
stems with a harvester in manual mode (no optimization 
software). In collaboration with FERIC, we also conducted 
bucking simulations of the previously numbered stems 
using two optimization software packages provided with 
recent harvesters.

We strongly recommend 
equipping harvesters with 

optimization systems in 
order to minimize operator 

bucking decisions
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BENEFITS AND IMPLEMENTATION COSTS

This comparison between optimized mill bucking and 
optimized harvester bucking reflects conditions in a 
majority of mills where bucking can be optimized to 
produce two log lengths with constraints on 16-foot 
production.

Under these conditions, 
the volume recovery 
achieved with optimized 
mill bucking is almost as 
good as that obtained 
with optimized harvester 
bucking in the forest 
(between 279 and 280 
Mbf/m3) On the other hand, 
the average value recovery 
attained with optimized 
mill bucking generates 
additional revenues of 
$1.31/m3. On a 400,000 m3 
basis, the corresponding 
gains represent close to 
$525,000. Unfortunately, 
even gains of this 

magnitude cannot justify the $6 million capital cost 
involved in installing an in-mill bucking optimizer. 

On this basis, the results obtained at the harvesting site 
warrant consideration as a means of improving conditions 
for our sawmills.

On the strength of our analyses, we strongly recommend 
equipping harvesters with optimization systems in order 
to minimize operator bucking decisions. The modest cost 
involved in acquiring an optimization system can achieve 
annual gains of approximately $525, 000, i.e., $1.31/m3.

RESULTS AND DISCUSSION

Given the constraints applicable to the sawmill operation 
(40% of the volume must be 16-foot logs, 6 inches at the 
top end, to properly feed both production lines), and the 
highly accurate data used in the bucking simulation with 
Optitek, the results obtained can be seen as an optimum 
for the test sample. The simulation indicated that the  
16-foot logs making up 12% of the sample accounted for 
37% of the total log volume.

Under the same constraints, the harvester operator using 
no optimization produced more 16-foot logs (44%), but 
with diameters frequently smaller than 6 inches, so that 
volume recovery at the mill was not higher, and value 
recovery was actually lower (-$1.52/m3) than with the 
Optitek simulation.

As for the optimization programs used with the harvesters, 
although less accurate in measuring diameters and not 
considering curvature in bucking decisions, they generated 
11 to 12% 16-foot logs representing 34 to 35% of the total 
log volume. These volume results were lower than those 
obtained by the operator without optimization, but the 
volume of shorter, 9-foot logs was greater, which led to 
better volume and value 
recoveries at the mill 
(+$1.70/m3) as compared 
to the harvester in manual 
mode.

Due to the minimum 
diameter constraint 
applied to the 16-foot 
logs, the mill was not in 
a position to maximize 
revenue. We therefore 
conducted another 
Optitek simulation based 
on a constraint requiring 
that 40% of the logs be 
16 feet in length and 
optimizing product value 
but without a minimum 
diameter constraint. With this approach, we were able to 
meet the mill’s production requirements while achieving 
significant product value gains (+$1.19/m3).

Even though the optimization programs offered with 
harvesters do not provide precision levels on a par with 
Optitek, they do yield substantial gains over manual 
decisions by the operator ($1.40/m3).

As already indicated, in an ideal world, bucking could be 
optimized for product value from both 8- and 16-foot logs 
with no consideration given to length distribution. Under 
such ideal conditions, we could achieve a volume recovery 
of 301 Mbf/m3 and a value recovery of $144.17/m3 of 
round wood.

Unfortunately, our mills and the way we operate them do 
not allow that much flexibility. So we have to compromise, 
and optimize product value while optimizing mill 
production, which requires 40% of the volume in 16-foot 
logs and two target lengths: 9 feet and 16 feet. 

With this approach, optimized bucking with Optitek leads 
to a volume recovery of 280 Mbf/m3 and an average value 
recovery of $136.14/m3 of round wood. Under the same 
conditions, manually-controlled bucking at the harvester 
yields 274 Mbf/m3 with an average value recovery of 
$133.43/m3.

However, optimized harvester bucking also yields attractive 
recovery factors: 279 Mbf/m3 for volume and $134.83/m3 
for value. 
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REPORT AVAILABLE

The report entitled « Efficiency of Bucking with Cut-to-length Harvester in 
the Forest » (E-3942) is available to Forintek members. Please contact:

Marielle Martel, Publications–Eastern Division
Tel.: (418) 659-2647, ext. 3910 / Fax: (418) 659-2922
publications@qc.forintek.ca

FOR MORE INFORMATION

For more information on this subject, please contact:

Yvon Corneau, Group Leader
Lumber Manufacturing–Eastern Division
Tel.: (418) 659-2647, ext. 3702 / Fax: (418) 659-2922
yvon.corneau@qc.forintek.ca
or
Francis Fournier, Research Scientist
Lumber Manufacturing–Eastern Division
Tel.: (418) 659-2647, ext. 3703 / Fax: (418) 659-2922
francis.fournier@qc.forintek.ca

CONCLUSIONS

Our research shows that optimized bucking at the mill 
without constraints has the potential to generate far 
greater revenue than any other form of bucking ($144/m3 
of round wood). However, mills that operate two separate 
production lines processing logs with very different 
characteristics, and the constraints arising from the need 
to operate both lines efficiently almost cancel out all the 
benefits derived from optimized bucking. 

In-mill optimized bucking under these constraints 
generates revenue gains of $136.14/m3, which represent 
$1.31/m3 (i.e., $525,000/year) more than the gains 
achievable with optimized harvester bucking under the 
same constraints. Gains of this magnitude are insufficient 
to justify the $6 million capital cost involved in installing an 
optimized bucking system in a 400,000 m3 sawmill.

On the other hand, proper use of harvesters equipped 
with an optimization system can generate revenue gains of 
$1.40/m3, i.e., $560,000/year over what can be achieved 
when bucking decisions are left entirely to the operator. 
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