
PhD Research Scholarships 
 

Robotisation of Steep Country Forestry Harvesting 
 

Conventional harvesting equipment is focused primarily on mechanised operations on flat terrain. 

NZ’s unique combination of soils, terrain, climate, forest type and infrastructure means that new 

methods and techniques need to be developed. As harvesting increasingly moves to steeper land and 

smaller holdings, the challenges of maintaining international competitiveness with existing logging 

methods that have changed little in 50 years will mount. In addition to meeting the industry need for 

equipment to significantly improve productivity and cost of operations, the programme has also 

identified the opportunity for the local engineering sector to produce quality forestry equipment for 

both local and export markets. Further motivation for undertaking this programme is to address the 

current shortage of skilled people to work in physically demanding, difficult and dangerous situations 

that occur in harvesting on steep terrain and to find ways of eliminating the most dangerous and 

physically demanding jobs and making the work that is available more attractive to people. To this 

end, two PhD scholarships are on offer to develop the cutting edge technologies for robotisation of 

steep country forestry harvesting. 

 

PhD Scholarship #1: Tele-Operation for Steep Country Harvesting 
Recent developments in steep-terrain harvesting of plantation forests have utilised cable-assisted 

excavators with felling and bunching heads as an alternative to human tree fallers.  Although 

mechanised felling results in good productivity, it creates a difficult and potentially dangerous 

working environment for the operator who is working in a cab on steep terrain. This PhD project aims 

to improve the productivity and safety of cable-assisted excavators through tele-operation.  It is 

anticipated that an excavator with a felling and bunching head will be used as the base machine.  

Hardware will be developed and retrofitted to the excavator to enable tele-operation.  Further 

improvements in productivity will be sought through the 

inclusion of features such as: 

• haptic feedback for the remote operator 

• overlaying IMU information onto the operator's 

display 

• semi-automation such as using laser-triangulation 

sensor to autonomously move the felling head to a 

position where it can grasp a tree 

• using laser-triangulation sensors for collision 

avoidance and localised terrain mapping 

• binocular vision for improved depth perception. 

(Courtesy: Trinder Engineers) 

 

PhD Scholarship #2: Agile Steep Terrain Tree Felling Machine 
This project involves designing a novel lightweight and agile machine for moving through steep 

country plantation forests.  The machine will have a low environmental impact and low energy 

requirement.  It will be remote controlled by tele-operation and it may eventually operate 

autonomously.  The machine will be used to carry tools or devices to measure trees and ultimately 

carry tools to fell trees.  Research issues to be addressed include machine kinematics and dynamics, 

mobility, stability, environmental factors, and sensor fusion tele-operation. 

 

The PhD research opportunities come with generous scholarship package and industrial mentoring. 

They are restricted to New Zealand residents. If you are keen on this opportunity, please email your 

CV to xiaoqi.chen@canterbury.ac.nz; or discuss with: 

Professor XiaoQi Chen 

Dept of Mechanical Engineering, University of Canterbury 

Private Bag 4800, Christchurch 8140, New Zealand 

Tel: +64 (0)3 364-2987 ext 7221 

 


