Journal of the Korean Society of Manufacturing Technology Engineers 33:6 (2024) 365~375

https://doi.org/10.7735/ksmte.2024.33.6.365 J. Korean Soc. Manuf. Technol. Eng.

02

ISSN 2508-5107(Online)
fm Check for updates

drE|7[s2 g8ct ~d =H FE8 HEEX0| et A7

Research on Delta Robots for Miniature Object Sorting Using

Image Processing Technology

Sujin Jeong®, Haewon Kang®, Hyeong-gu Je*, Seung-woo Lee",

Jachong Shim®, Kihyun Kim®, Hyo-young Kim*"

“ Department of Mechatronics Engineering, Tech University of Korea
" Department of Mechanical Engineering, Tech University of Korea

ARTICLE INFO

ABSTRACT

Article history:

Received 30  September 2024
Revised 17  October 2024
Accepted 22 October 2024

This study explores the use of delta robots in industrial automation, focusing on
high-speed sorting and precision loading tasks. Characterized by three parallel
axes and a central joint, delta robots provide rapid movement and precise
positioning capabilities, making them highly demanded across various industrial
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settings. This study enhances robot performance through advancements in image
processing and control algorithms by integrating these technologies to ensure
precise operation and efficiency. A simplified environment employs a vision
system to accurately identify the positions of stationary objects. The end-effector
of the robot is optimized for precise placement through advanced positional
control. A multi-body dynamics analysis is used to refine design parameters, and
a robot with an integrated vision and control system is developed based on a
verified, stable delta robot design. This integrated approach is expected to
significantly advance the applications of robotics in industrial environments and
thereby broaden the potential of automated systems.
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Fig. 1 Schematic diagram of the delta robot system
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Table 1 Design parameters

Parameter Value
Up plate (radius of () 150 mm
End-effector (radius of C,) 50 mm
Medial arm (/)) 210 mm
Lateral arm (/) 600 mm
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Fig. 4 Workspace according to link ratio
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Fig. 5 Boundary conditions for the delta robot
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Image Processing
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Fig. 13 Delta robot system flow chart
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(a) Contours (b) Image processing results

Fig. 14 Vision contour and small object recognition

Fig. 15 Image processing of imregular pentagonal object
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