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Simulate and Analyze the Dynamic Response of Almond Tree using
MATLAB Software
M. Zabolestani, H. Mobli, S. S. Mohtasebi and R. Alimardani

Application of mechanical harvesting equipment is become increasingly important to
the fruit and nut crop industries. Most commercial and experimental harvesters apply
forced vibration to either a tree limb or its trunk. A better understanding of the response
would facilitate application of present harvesting equipment to be used for other tree
crops without further extensive experimentations. The modeling of physical systems is
usually described by a set of non linear differential equations. The mathematical model
of the tree shaker system (slider-crank mechanism) was converted to a set of first order
differential equations. In this research, one of MATLAB Software toolbox;
SIMULINK, was used to solve the equations and then analyze and simulate the
dynamic response of almond tree. The equations were solved by the fifth order Runge-
Kouta Method. The result showed that 1) as the shaker frequency increased, the almond
tree frequency increased. 2) tree shaking and vibration amplitude improved with
reduction in shaker stiffness coefficient 3) the damping of tree decreased with
decreasing of tree or shaker damping coefficient 4) tree shaking amplitude and
frequency decreased with increasing tree mass (size) and 5) tree vibration amplitude

increased with increasing the force of tree shaker clamping.
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