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The dissertation presents genuine scientific novelty in the following respects: 
 

1. The unified dual-use platform concept combining teleoperation and post-stroke 
rehabilitation in a single 6-DOF humanoid arm is, to the reviewer's knowledge, not 
directly replicated in the existing literature, which typically addresses these 
application domains separately. 

2. The systematic comparative framework for six trajectory planning methods applied 
to the same robot platform, with context-specific operational recommendations, 
constitutes a useful synthesis contribution. 

3. The principled mapping between patient rehabilitation state 
(passive/assistive/resistive/tremor-suppression) and impedance parameter values, 
integrated with the adaptive trajectory planning concept, represents a structured 
clinical-engineering bridge that is deployable in practice. 

4. The full Euler-Lagrange dynamic model grounded in SolidWorks-derived mass-
inertial parameters, verified numerically, provides a high-fidelity simulation platform 
for future control development on this specific arm. 
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Some minor modifications will enhance the dissertation. 
 

1. Add a formal stability analysis or Lyapunov argument for the impedance control 
scheme. 

2. Include at minimum basic experimental validation results with the physical 
prototype. 

It is a genuine pleasure to provide this supervisory review of Bekzat Amanov's doctoral 
dissertation. Dynamics and Control of a Humanoid Robotic Arm represents a substantial, 
well-organized, and technically rigorous contribution to the fields of humanoid robotics, 
rehabilitation engineering, and teleoperation. The candidate has demonstrated both the 
breadth required of a doctoral scholar and the depth expected in a focused research 
investigation. The work clearly satisfies the requirements for the degree of Doctor of 
Philosophy. 
 
It has been a privilege to serve as foreign scientific supervisor on this project, and I look 
forward to seeing this work continue through experimental validation and high-impact 
journal publication. 
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