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Figure 4.8 Prototype of three-fingered gripper.

‘DYNAMIXEL series servo motors are high performance actuators that are designed
to be modular and daisy chained on robots or mechanical system for dexterous movements.
A ‘DYNAMIXEL’ motor contains a fully integrated DC (Direct Current) motor, reduction
gear-head, controller, driver and network, all in one servo module actuator. They are
programmable and are capable of communicating through networks. The actuator status
can be read and monitored through a data packet stream. In this gripper design, the motor

is used for accurate robotic joint control.

4.5 Opti-Track Motion Capture System
‘Optitrack’ is a platform that designed for various motion tracking applications. As shown

in Figure 4.9.
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Figure 4.9 Opti-Track motion capture system.

Source:[https://optitrack.com/]

It not only allows the user to capture target motions and features, but it also provides
interfaces, which is named as ‘Motive’, for both capturing and processing of 3D data. The
captured data can be simultaneously recorded or live-streamed to other system. Motive
obtains 3D information via data reconstruction, which is the procedure that compiles
multiple 2D images of markers to get 3D coordinates. Applying 3D coordinates from
tracked markers, Motive is able to obtain 6 Degree Of Freedom (DOF) data for multiple
rigid bodies as well as skeletons. It is also able to track complex movements in the 3D

space.
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CHAPTER 5

SIMULATIONS AND EXPERIMENTAL RESULTS

In this section, the research results are introduced with respect to the following aspects:

1. Design and control a load dependent stiffness actuator.
2. Simulation of the Movable Sawyer Arm System and design of arm exoskeleton.
3. Dexterous in hand manipulation.

4. Robotic Sit-To-Stand Assistance and control framework design.

5.1 Design and Control a Load Dependent Stiffness Actuator
The actuator is designed to behave like a rigid actuator during normal operation and
automatically switches to a compliant actuator in the event of an unexpected collision,
without the need of additional force sensor/estimation. Therefore, both safety and

performance requirements can be met simultaneously. As can be seen from Figure 5.1.
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Figure 5.1 Prototype of semi-compliance load dependent actuator.
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