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Fig. 1 End effector of the agricultural robot
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Tab.1 Effects of tuning the clustering radius on ANFIS
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Fig.2  ANFIS structure based on subtractive clustering
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Tab.2 Experimental results of controlling griping

force with ANFIS
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Griping Force Control Using Adaptive Neuro-fuzzy Inference Systems

Zhou Jun Yang Xiaorong Zhu Shuping
(Jiangsu Key Laboratory for Intelligent Agricultural Equipment, Nanjing Agricultural University, Nanjing 210031, China)

Abstract. An intelligent controller using adaptive neuro-fuzzy inference system was developed to control
the force of gripping fruits and vegetables of an agricultural robot. The inputs of the controller are the
current griping force and the detail coefficients of discrete wavelet transform of the signal from slipping
sensor fixed on the robotic end effector. The output of the controller is the displacement of fingers of the
end effector. Firstly, a subtractive clustering was applied to generate a fuzzy model, and the radius of the
clustering was adjusted to optimize the fuzzy rules. Then methods of sampling training data were
introduced, and a hybrid training algorithm consisting of the gradient descent and least square algorithms
was implemented to tune antecedent parameters and consequent part of the model. Finally, the
experiments of controlling the griping force were carried out. It shows that the controller is able to adapt
itself to differences of the fruits and vegetables in mass and surface friction characteristics. Moreover the
controlling overshoot of griping force is restrained successfully and less than 0. 8N, which prevented the
grasping of fruits and vegetables from mechanical destruction.

Key words: Agricultural robot Control of gripping force ANFIS Subtractive clustering
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Design and Coordinated Motion Simulation of Transplanting
Robot for Column Cultivation

Liu Jizhan' Liu Wei' Mao Hanping' Xi Ning’ Li Pingping’
(1. Key Laboratory of Modern Agriculiural Equipment and Technology, Minisiry of Education, Jiangsu University, Zhenjiang 212013, China
2. Department of Electrical and Computer Engineering, Michigan State University, East Lansing 48824, USA
3. College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China)

Abstract; A transplanting robot aiming at the new spiral culture column was developed. The
electromagnet type and structure parameters of the double-needle electromagnet-driven end-effector were
decided with geometrical and force-balance analyses. The coordinated motion simulations of plug tray
seedling transplanting robot for column cultivation were carried out on a virtual prototype to find out the
optimal structure parameters of the manipulator, the optimal layout of the system and the time sequence of
coordinated motions of different components. And the flow diagram of coordinated motion was
constructed. Tests of the real prototype indicate that the horizontal and vertical positioning errors of the
manipulator are 2. 24 and 0. 63 mm, respectively, and the success rate of transplanting achieves 94. 7% .
The working efficiency of transplanting to columns no higher than 1.2 m achieves 750 hills per hour, and
the seedling picking-up time is only 0.2 s, which can meet the practical requirements of automatic
transplanting of column cultivation.

Key words: Column cultivation Transplant robot Coordinated motion Simulation



