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Module Development and
System Integration of Aadvanced Robots

. Principal Investigator

Prof. Kai-Tai Song

. Introduction

This project aims to develop a 3D vision
module for real-time obstacle avoidance
and bin-picking of collaborative robots. A
RGBD camera recognizes the object using
deep learning technics. When objects are
located by the DNN, the RGB image and
the point cloud data are aligned for pose
estimation. Depth cameras installed in the
environment monitor the robot working
space. Once there is an obstacle or a
person in the working space, the system
generates a collision-free path to avoid
obstacles and continues to complete the
pick-and-place task.

) Industrial Applications

Collaborative robots allow the robot arm
and human to work in the same working
space, improving the work efficiency and
quality. The Developed 3D vision system
deals with the random bin-picking task.
Therefore, the RGB-D camera combined
with the object recognition and pose
estimation algorithm is required. With
real-time 3D image tracking, active
obstacle avoidance is implemented on a
robot to monitor changes in the environ-
ment and plan a collision-free path for
the robot.

) Contact J

Name: YiHung Lee
Tel: 03-5712121#54358
Mobile: 0921-584990

National Chiao Tung University /
Institute of Electrical and
Control Engineering

© Deep learning for object segmentation
© 3D object pose estimation
€ Real-time obstacle avoidance

O Specification

€ Object average recognition rate: 97%.

© Object average pose estimation error:
0.83 mm in translation and 0.70 degrees
in orientation.

€ Average recognition time : 1.1 Sec
O Pick and place cycle time: 14.5 Sec
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withj6; AxisjRobots;
Module Development and
System Integration of Aadvanced Robots

o Principal Investigator / Co-PI

Prof. Liang-Chia Chen / Prof. Tien-Tung Chung, Prof. Chih-Jer Lin, Prof. Chin-Ting Hsiao

National Taiwan University / Department of Mechanical Engineering

) Highlights

€ Development of optical three-dimensional shape measurement probe module andalgorithm.

€ Development of system calibration method and measurement data precision stitching tech-
nology.

© Precise space positioning calibration technology for robot arm.

) Introduction ) Specification
The project is expected to develop high-speed € Repeatability: 150 um @ 20 of 100 mm
non-contact three-dimensional topography @) F.0.v: 370 x 260 mm
that can automate the workpiece with high .
complexity and geometric design in the pro- © depth resolution: 75 um of 100 mm
cess of optimizing the design of the workpiece
or in the stage of product design optimization S i —
or on-line process quality control. Measure- .
ment, critical dimension extraction, precise e
spatial information detection (position and =
attitude), rapid profiling error and defect b \
detection, and automated identification of . ! =
complex workpieces. ] -

) Industrial Applications

A Llaying the foundation for the future
demand of smart factories in Smart Vision 4.0.
B Applicable to the evaluation and optimiza-
tion of the product design and development
stage.

C Online real-time optical measurement
product monitoring used in the manufactur-
Ing stage.

D Apply the technology to the health moni-
toring of medical engineering (such as the
recovery monitoring of wounds in diabetic
patients, the health and safety monitoring of
premature infants or infants).

) Contact ,
Name: Liang-Chia Chen mog i 13z 5P

Tel: 02-33662721 Ministry of Science and Technology
el: - N
Mobile: 0919-203631 B E S RIRTEE
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Module Development and
) Principal Investigator ] System Integration of Aadvanced Robots

Prof. Ping-Lang Yen

) Institution _

National Taiwan University / Department of Biomechatronics Engineering

. Introduction

A hierarchical multi-sensor fusion master/slave control module, which consists of
robot controller and navigation software. The control module provides a pre-opera-
tive surgical planning and intra-operative navigation interfaces for the operator, and
a motion controller which calculates the optimal path, trajectory planning and servo
controller for the robot. The overall robot system can achieve auto-tracking of the sur-
gical tool and tremor suppression from the operator, thus provides very unique fea-
tures of ease-of-use to the product.

) Highlights ) Specification

© Tremor suppression. @ Surgical planning and navigation graphics
€ Human robot collaboration. for human robot collaboration.

© Small footprint and easy to use. © Target tracking and tremor suppression of

the surgical tool.
. Industrial Applications

The handheld robot surgical
system can be utilized in
minimally invasive surgi-
cal procedures, such as
pedicle screw fixation,
Intramedullary nail fixation,
joint replacement and
soft tissue reconstruction.

Name: Ping-Lang Yen
Tel: 02-33665344
Email: plyen@ntu.edu.tw
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