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Executive	Summary	

As forest operations have become increasingly mechanised over recent decades they have also 
become more capital intensive and more complex to manage. Effective management of 
mechanised harvesting is critical to success for both forest managers and machine owners. 
Cost pressures and import competition have made it more important now than ever before to 
identify and minimise operational inefficiencies. 

International experience in forest harvesting and in related industries has shown significant 
savings can be made by using onboard computers to get expensive equipment working more 
effectively.  

Onboard computers are considerably underutilised in forest machines in Australia compared 
with other countries where forestry is a major industry.  This is largely because Australian 
machine owners do not have access to good information on what computers are available and 
which are best suited to different operational needs.  This guide “Enhancing forest machine 
efficiency: onboard computer selection and implementation guide” was written to provide that 
information specifically for onboard computers under Australian conditions. The guide is 
available on the Forest and Wood Products Australia (FWPA) website and at 
www.crcforestry.com.au.  It provides detailed information on each type of onboard computer 
suited to use in forest harvesting machines and emphasises the importance of planning for 
cultural changes associated with the introduction of onboard computers prior to their 
introduction. 

The guide was written by CRC for Forestry staff, supported by FWPA and a number of forest 
owners/managers and forest contractors. It is based on more than a year of testing the range of 
available onboard computer types in three major field trials covering the major Australian 
forest harvesting systems and forest types. It is also informed by shared international 
experience and a number of smaller trials carried out to gain more information about specific 
onboard computer applications. 

The trial sites provided evidence of the potential gains to be made using onboard computers. 
In particular, a striking productivity gain was obtained with small changes to log loading 
procedures, which resulted in significant returns to the forest contractor. 

A series of six workshops across southern Australia was delivered to nearly 100 forest 
industry stakeholders to raise awareness of the guide and of the potential benefits of onboard 
computing in improving harvesting machine performance. 

With the initial success of the guide and workshops it will be important to support industry 
with the technical and cultural change challenges as they embark on initial implementation of 
onboard computer technology to ensure early success and sustained benefits for the industry 
from the technology. 
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Introduction	
Mechanisation of forest harvesting operations has increased minimum capital investment 
requirements from several thousand dollars for a chain-saw and tractor to in excess of one 
million dollars for sophisticated harvesting equipment.  Effective management of this 
equipment and harvesting operations is critical to long-term operational success.  The 
complexity of modern forest harvesting operations, and equipment and the tendency to larger 
operations with multiple machines, has made it impossible to effectively track and manage 
forest harvesting equipment with manual systems. 

Recognition of the importance of effective machine tracking and management has led to the 
development of a number of automated onboard computer systems around the world, many 
specifically for forest operations.  Examples include the MultiDAT (www.feric.ca), the 
Yellow Activity Monitoring Systems (YAMS) (www.ked.co.za) and the onboard computers 
available as an option from all major forest machine manufacturers (e.g. www.deere.com).  
These systems have been implemented with varying degrees of success in forest operations, 
with challenges sometimes related to the technology itself and others to the methods and 
procedures of implementation.  Where the systems have been used successfully, particularly 
in Europe and North America, gains of up to 30% have been made in machine availability, 
utilisation and productivity (e.g. Ross, 2005).  The technology has also been used to better 
manage operating costs such as fuel consumption, maintenance and support, and improved 
environmental, employee and safety management systems.  In contrast, there has been little 
uptake of this technology in Australian forest harvesting operations beyond that contractually 
required by some forest managers for optimised log cross-cutting in radiata pine (Pinus 
radiata) harvesting operations. 

The objective of this FWPA project is to promote the effective operational use of onboard 
computer technology in Australia, particularly by forest contractors, through the publication 
and promotion of the “Enhancing forest machine efficiency: Onboard computer selection and 
implementation guide” and six industry workshops held across southern Australia in March 
2011. 
 
The guide provides potential solutions to typical problems and issues faced by forest machine 
owners by clearly identifying the type or types of onboard computer suited to address each 
problem or issue. The guide contains a brief description of each type of onboard computer, 
examples of available units, important considerations in their use, implementation information 
and a number of case studies that demonstrate how they have been successfully implemented 
and a brief cost / benefit statement. The importance of managing cultural change issues 
around changed work practices as a result of onboard computer implementation are 
highlighted in the guide. These issues can be of greater significance to successful 
implementation than the technical challenges. 



 

 

Methodology�
Content for the “Enhancing forest machine efficiency: Onboard computer selection and 
implementation guide” was generated through three main trials of onboard computing 
equipment, several additional trials established during the course of the project and 
discussions with overseas collaborators. The main trial sites were selected to cover a broad 
range of Australian forest types, harvesting systems and types of onboard computer. The trials 
were conducted over a period of eighteen months to gain long-term information about issues 
related to onboard computer implementation. 

A brief description of each trial site follows. 

Trial	site	1	

Location: Central Highlands of Victoria 

Forest type: Native eucalypt forest. Main commercial species are Mountain Ash (Eucalyptus 
regnans) and Alpine Ash (E. delegatensis) 

Harvesting system: Harvester, grapple skidder and two excavators with grabs and cutoff saws. 
The harvester directionally fells each tree then removes the limbs and the crown. Stems are 
skidded to the landing by the grapple skidder where they are processed into logs, graded, 
stacked into piles and loaded onto trucks by the excavators. 

Onboard computers installed: MultiDAT onboard computers (www.feric.ca) with GPS 
receivers were installed on the harvester, skidder and one of the excavators. Marine Garmin 
GPS units (GPSMAP 276C) were installed in the harvester and skidder. 

Trial site 2 

Location: Mt Gambier, South Australia 

Forest type: Radiata pine (P. radiata) plantation 

Harvesting system: Single-grip harvester, two to three forwarders and an excavator with a 
grab. The harvester processes each tree to logs at the stump. The forwarders extract the logs 
from the stand and stack them at roadside. Truck drivers use the excavator to load their trucks. 

Onboard computers installed: The harvester had a GPS added to the previously installed  
Dasa 4 (www.dasa.se). The equivalent Dasa onboard computer and a GPS receiver were 
installed in one of the forwarders. 

Trial site 3 

Location: Albany, Western Australia 

Forest type: Blue gum (E. globulus) plantation 



 

 

Harvesting system: Two feller-bunchers, five grapple skidders, and three in-field flail 
debarker/delimber/chippers. Feller-bunchers fell each tree and stack them in bunches. 
Bunches are skidded to the roadside by the grapple skidders where they are chipped directly 
into trucks by the in-field chippers. 

Onboard computers installed: Two systems were trialled at this site. The first system 
consisted of RouteHawk onboard computers (http://www.strongeng.com/rh.aspx) installed in 
a feller-buncher, skidder and chipper. The second system consisted of MultiDAT onboard 
computers installed in each of the in-field chippers. 

Additional	trial	sites	

Two additional trial sites were established during the course of the project: 

 In collaboration with FPInnovations in Canada, a pre-release version of their FPDat 
onboard computer (http://fpsuite.ca/l_en/fpdat.html) was installed in a forwarder in a 
radiata pine (P. radiata) harvesting operation in Gippsland, Victoria. The FPDat was 
used to collect roadside stock data as input into a truck dispatch system. 

 Data from three onboard computers were recorded simultaneously on the one 
harvester: an MSR 145 vibration sensor (http://www.msr.ch/en/product/msr145.php), 
a MultiDAT and the existing Dasa 4 onboard computer. The trial was conducted in a 
first thinning operation in a radiata pine plantation near Mt Gambier, South Australia. 

Further data and insights were collected from other onboard computer studies carried out by 
the authors in Australia and from discussions with users of onboard computers in the United 
States, New Zealand and South Africa. The research in South Africa is part of a joint trial of 
onboard computer technology with the CRC for Forestry (www.crcforestry.com.au). 

Workshops	

Six half-day workshops were held across southern Australia (Launceston, Albany, Bunbury, 
Mt Gambier, Traralgon and Tumut) to raise awareness of the purpose and availability of the 
guide and of the potential benefits from using onboard computers in Australian forest 
harvesting operations. Each participant received a printed copy of the guide at the workshop. 
A pdf version of the guide is available from the CRC for Forestry and FWPA websites 
(www.crcforestry.com.au and www.fwpa.com.au). The workshops were promoted widely 
through forest contractor associations, forest industry trade literature, the CRC for Forestry 
industry partners and website and through personal networks. 



 

 

Results	
Initial investigations of the available onboard computers suited to use in forest harvesting 
machines identified four broad categories of onboard computer: 

 Vibration sensors. These units detect machine activity through vibration. Vibration is 
taken to correspond to work and is used to estimate machine utilisation (the proportion 
of time the machine works each day). 

 GPS data loggers. GPS data loggers can record hundreds of thousands of GPS 
coordinates and their corresponding time and date. These data can be used to estimate 
harvester productivity through estimating the area cut, and forwarder or skidder 
productivity through estimation of the number of loads. 

 Purpose-built units. These are designed specifically for forestry or related industries. 
They have the capabilities of the previous two onboard computer categories as well as 
the ability to monitor the activity of other machine components, such as the saw on a 
harvester or the grapple on a forwarder. GPS is available as an option on all purpose-
built units 

 Manufacturer-supplied units. These are available as an option from all major forest 
machine manufacturers. They have the capabilities of the previous categories of 
onboard computer as well as additional capabilities, such as recording tree length and 
diameter. They record data according to the StanForD standard (Skogforsk, 2007). 

Trial	site	1	

Utilisation results from the MultiDATs identified a bottleneck on the log landing, as the 
harvester and skidder were underutilised compared with the excavator working on the 
landing. Following discussions with the harvest contractor, several methods were trialled to 
alleviate the bottleneck through changes to log loading practices. These changes were 
successful in improving the flow of logs through the landing, but had the unexpected 
consequence of creating a bottleneck in log haulage as the increased log production exceeded 
the haulage capacity. 

The use of the Garmin GPS units highlighted the need for a formal process to be established 
to supply maps to contractors if GPS/GIS navigation technology is to be used more widely in 
forest harvesting machines. It also established that high-precision GPS is required to obtain 
acceptable positional accuracy when working in steep terrain. However, even with high-
precision GPS, positional accuracy was not sufficiently reliable to allow operators to 
confidently use the GPS to identify coupe boundaries. 

Interpretation of the GPS results required use of a GIS and/or spreadsheet calculations, both 
of which require expertise in their use or access to this expertise. A spreadsheet containing the 
required calculations is available from the authors. 

Trial	site	2	



 

 

Issues associated with the implementation of GPS on both Dasa onboard computers showed 
manufacturers are still resolving issues with this technology. Difficulties in getting the Dasa 
PC working in the forwarder illustrated the complex nature of retrofitting a manufacturer 
onboard computer into an existing forest harvesting machine. Dasa has subsequently 
restricted distribution of this onboard computer to machine manufacturers only. The 
experience with the forwarder computer led to the recommendation in the guide that 
manufacturer onboard computers only be ordered as a factory-installed option. 

GPS locations of log products were transferred from the harvester for use in the forwarder. 
This information can be used to plan the forwarder’s route, particularly for low-volume 
products, and to supply information to a truck dispatch system. 

Trial	site	3	

The RouteHawk onboard computers were found to be poorly suited to use as onboard 
computers in forest harvesting machines. They were developed for truck use and did not cope 
with the additional vibration and dust associated with harvesting machines. The RouteHawks 
are designed to transfer data to a central website for collation, storage and reporting. The 
website was under development during the trial and not completed in time to be included in 
the trial.  Using a website is a sound approach but is dependent on reliable data transfer. The 
experience with the RouteHawks highlighted the desirability of using an onboard computer 
with proven reliability. 

The MultiDATs installed in the three chippers have been collecting utilisation data and delay 
causes. The utilisation data are very variable, which shows that long-term data collection 
using onboard computers is required to confidently estimate this critical input into a 
contractor’s harvest cost calculations. The concerns raised by operators in this trial over the 
requirement to input delay causes clearly identified the importance of planning for and 
addressing cultural change issues for the successful implementation of an onboard computer 
system. 

Additional	trial	sites	

The use of the FPDat to collect roadside stock information showed the potential for this 
technology to provide timely information to truck dispatchers. Further testing will be carried 
out to test the performance of the system compared with the current approach of dispatchers 
making several phone calls a day to each forwarder operator to estimate roadside stock levels. 

Collecting data using three onboard computers on the same harvester revealed that the 
MultiDAT and the Dasa 4 onboard computer use different definitions of utilisation. The 
MultiDAT bases utilisation on the scheduled or expected daily working hours whereas the 
Dasa 4 uses the operator logged-on time. A further difference was found in the definition of 
work. The MultiDAT includes all activities causing vibrations to rise above a user-defined 
threshold, whereas the Dasa 4 only includes activation of the saw. This resulted in the 
MultiDAT utilisation being higher than that of the Dasa 4 as the MultiDAT included machine 
travel and boom movements as part of work time. The MSR 145 vibration sensor requires 



 

 

development of software to process the data before it can be used operationally. Manual 
analysis of the MSR 145 results showed a close correlation with the MultiDAT results. 

Workshops	

Workshops were well attended (100 registered participants, 93 attending). The poorest 
attendance was at Launceston (6 attending) due to an unforeseen clash with an industry 
transport information session in Hobart. Feedback was generally positive (see Appendix 1 for 
a summary of the responses). The need for a follow-up workshop on the topic of the use of 
onboard computers for optimisation of log cross-cutting was clearly identified from 
participant feedback. 



 

 

Discussion	
The trial sites provided evidence of the potential gains to be made using onboard computers to 
improve the performance of Australian forest harvesting operations. In particular, the striking 
productivity gains obtained at the trial site in the Victorian Central Highlands showed that 
small changes, in this case to log loading procedures, can result in significant returns to the 
forest contractor. This site also showed the potential repercussions of making a change to one 
part of the wood supply chain on downstream parts of that chain, reinforcing the need to 
consider the entire supply chain before making decisions. 

In initial discussions with contractors when setting up the trial sites, and in later discussions 
with workshop attendees, it was clear that there was a general lack of knowledge of the 
capabilities of onboard computers amongst forest contractors. Those with the greatest 
knowledge and familiarity with the technology were the contractors who were already using 
onboard computing technology on forest harvesters to optimise log cross-cutting. The guide 
and the workshops have been able to raise awareness of the potential for onboard computing 
to improve harvesting machine performance. The next steps will be to get sufficient numbers 
of contractors using the technology so that they can learn from each other and move from 
onboard computers being optional, to them becoming an essential tool to maintain their 
competitive edge. 

The design of the guide drew upon experiences gained in the trials to identify the major issues 
that could be effectively addressed using onboard computers and to link each issue with one 
or more types of onboard computer that were most suited to addressing that issue. Each of the 
four broad types of onboard computer identified in initial investigations is covered as follows: 

 Brief description 

 Examples, including indicative prices 

 Important considerations 

 Implementation issues 

 Case studies including indicative costs and returns 

The project identified a number of cultural change issues associated with the introduction of 
onboard computing that can affect both forest managers and forest contractors. The three 
main areas where cultural change may be an issue are: 

 Forest machine operators. Operators may be required to enter delay causes, download 
and transfer data and use screen-based navigational tools. 

 Forest machine owners. Owners need to consider how they will effectively manage 
and use the data generated by onboard computers. 



 

 

 Forest managers. Managers may need to establish a process to supply maps for 
onboard navigational tools and may also be able to use some of the data collected by 
the onboard computers. 

The types of potential cultural change and the importance of planning for their impact prior to 
implementation of onboard computing were highlighted in the guide. 



 

 

Conclusions		
Investigations into onboard computing for Australian forest harvesting operations as part of 
the development of the “Enhancing forest machine efficiency: Onboard computer selection 
and implementation guide” highlighted: 

 The potential for machine performance gains in Australian forest harvesting 
operations through the effective used of onboard computers 

 The need for further education, information and development of expertise amongst 
Australian forest contractors for them to make best use of onboard computer 
technology. 

 The importance of planning to address potential cultural change issues prior to the 
implementation of an onboard computer system. 

The “Enhancing forest machine efficiency: Onboard computer selection and implementation 
guide” was developed to address these issues. 



 

 

Recommendations	
Recommendations for further actions related to the use of onboard computers in forest 
harvesting machines are as follows: 

1. Further promotion of the purpose and availability of the guide through the FWPA, the 
CRC for Forestry, forest industry trade publications and contractor’s associations. 

2. Periodic updating of the guide to reflect ongoing developments in onboard computing 
technology. 

3. Continuing investigation of the use of onboard computers in Australian harvesting 
operations to build up expertise and confidence in their use amongst forest contractors 
and to gain further case studies to illustrate their benefits. 

4. Provision of support to early adopters of onboard technology to increase the chance of 
success and word-of-mouth promotion of the technology. 

5. Hosting of workshops in the next twelve months on the use of onboard computers for 
log cross-cutting optimisation in response to feedback from many workshop 
participants.  



 

 

References	
Ross, I. (2005) If a machine falls in the forest. (electronic service recorder from Forest 
Engineeering Research Institute of Canada). Northern Ontario Business March 2005. 

Skogforsk (2007) Standard for Forest Data and Communications. 
http://www.skogforsk.se/PageFiles/60712/StanForD_MainDoc_070327.pdf 

 

 

 



 

 

Acknowledgements	
The authors would like to acknowledge the contribution of the following organisations to the 
successful completion of this project: 

• Forest and Wood Products Australia 

• ForestrySA and Kettle Logging 

• L.V. Dohnts 

• VicForests and M and R Harvesting 

• Hancock Victorian Plantations and G.N & V.L. Leesons 



 

 

	Appendix	1	 Summary	of	Workshop	feedback	forms	
 

Summary of the responses from all six workshops (100 registered, 93 attending). 

 

1. Did the workshop meet your expectations? 
completely  /  somewhat  /  not at all 

31%                    66%             2% 
 

2. How would you rate the knowledge of the instructors on the workshop topics? 
excellent  /  good  /  satisfactory  /  poor 

49%            46%           5%                0% 
 

3. Were the topics of interest to you? 
all  /  some  /  none 

45%   53%      2% 
 

4. How would you rate the workshop delivery? 
excellent  /  good  /  satisfactory  /  poor 

43%            53%            4%               0% 
 

5. How would you rate the location? 
excellent  /  good  /  satisfactory  /  poor 

57%            37%            6%              0% 
 

6. Was the supporting material (presentation and handouts) clear and useful? 
completely  /  somewhat  /  not at all 

65%                     35%               0% 
 

7. How likely are you to use the knowledge from this workshop for your work in coming months? 
very  /  somewhat  /  not 

14%         66%           18% 
 

8. Would additional one-on-one help within your workplace increase the likelihood of you using 
what you’ve learned in the workshop? 

yes  /  maybe  /  no 

14%     52%      34% 

 

 
 


