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Vineyards have large field areas, and it is difficult to manually monitor and harvest grapes due to increasing ol

d age farmer population, and declining young farmers in Japan. This requires supporting farming activities throu

gh the use of automation and robotics. Typically, vineyards generally have poor access to GPS in hilly areas, a

nd it becomes important to robustly harvest without damaging the grapes. In this research, we focus on develop

ing a low-cost autonomous robot for vineyards which could monitor the field and harvest grapes, to lower the 

burden of farmers. The three critical sub-goals to realize the system are: (a) Development of 3D SLAM (Simul

taneous Localization and Mapping) system for vineyards. (b) Development of grape detection, and (c) Develop

ment of a grape harvester system. Progress of each sub-goal is briefly explained below: 

(a) Development of 3D SLAM System for Vineyards: Accurate grape harvesting and monitoring requires 3D 

map for which a 3D Graph-SLAM algorithm was developed in this research. The development of 3D map (Fig

.1) can help to localize the stem of the grape which will enable to end-effector to navigate in 3D space to har

vest the grapes and place them on the bucket placed on the robot. The algorithm is developed using 3D Lidar,

 and IMU on a Linux machine. In addition, it is important to navigate the robot using a map in the vineyard. 

We developed an algorithm to autonomously navigate the robot (Fig.2) without using GPS information, and rel

ying only on information from odometer, IMU, and LRF. 

 

 

 

 

 

        

  

(b) Development of grape detection: A grape detection algorithm was developed which uses Linear SVM bas

ed machine learning technique. The method could accurately detect grapes and isolate others (Fig.3).  

(c) Development of a grape harvester system: An autonomous robot arm was developed in simulation for har

vesting grapes Once, the 3D coordinates (x,y,z) of the fruit-supporting branch has been identified with high con

fidence using a stereo camera, the end effector moves to the desired place while avoiding obstacles. A 3D map

 ensures that the robot body does not damage the grapes during autonomous navigation. At this stage of the re

search, the robot arm is being developed and currently being tested in simulation environment (Fig.4). 
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Fig.1 3D Map using graph based 3D-SLAM Fig.2 Autonomous robot navigation 

Fig.3 Result of grape detection Fig.4 Robot arm harvester 


